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ABSTRACT

This review study examined 40 studies investigating gamification's effects on knowledge retention and skill
development in novice nursing students. The studies included randomized controlled trials and quasi-experimental
designs that tested various gamification approaches against traditional teaching methods. The studies reviewed found
that students in gamified learning groups often scored higher on knowledge assessments and clinical skill evaluations
than those in traditional learning groups. The improvement levels varied by intervention type and specific skills
being taught. Multiple studies reported increased student engagement and satisfaction with gamified learning
compared to traditional methods. Several studies also documented improved self-confidence and decreased anxiety
among students practicing clinical skills through gamified approaches. The interventions examined included board
games, virtual reality simulations, mobile applications, and escape rooms. While most approaches showed positive
results, some studies found no significant differences between gamified and traditional methods, particularly in long-
term knowledge retention assessments. The studies identified several practical considerations for implementing
gamified learning, including resource requirements, curriculum integration, and student learning preferences.
Success factors included clear alignment with learning objectives and appropriate technical support. Research gaps
identified include the need for standardized assessment methods, longer-term follow-up studies, and comparative
analyses of different gamification approaches for specific clinical skills. The studies also highlighted the importance
of examining how gamified learning translates to clinical practice performance.

Keywords: Gamification, Games, Nursing Education, Knowledge Retention, Skills Development, Nursing
Students.

1. INTRODUCTION

The evolving landscape of nursing education requires innovative teaching strategies to ensure that students acquire both
theoretical knowledge and practical skills essential for clinical practice (ldrissi et al., 2022). Traditional teaching methods,
such as lectures and passive learning approaches, often fall short in engaging students and promoting long-term retention of
knowledge and clinical competencies (Mitchell et al., 2021). As healthcare settings demand critical thinking, problem-
solving, and decision-making abilities, there is a growing need for active and experiential learning strategies that enhance
student engagement and skill acquisition. One emerging pedagogical approach that has gained attention in nursing education
is gamification—the integration of game elements into learning environments to improve knowledge retention, motivation,
and clinical proficiency (ldrissi et al., 2022; Koivisto et al., 2024b; Renuka & Ramesh, 2019).

Gamification has been widely adopted in various educational fields, and its application in nursing education is gaining
momentum (Khaledi et al., 2024; Samuel et al., 2022; Taghinejad et al., 2024). Game-based learning methods, including
serious games, simulation-based training, escape rooms, and digital learning platforms, offer interactive and immersive
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learning experiences that enhance cognitive engagement and skill development. The use of virtual reality (VR), augmented

reality (AR), and mobile-based gaming applications has demonstrated positive effects on student motivation and knowledge
acquisition. Unlike traditional didactic instruction, gamification encourages active participation, immediate feedback, and
real-world problem-solving, fostering a more student-centered and competency-driven learning environment (Idrissi et al.,
2022; Padilha et al., 2019; Smith et al., 2016).

Numerous studies have investigated the effectiveness of gamification in knowledge retention and skill development among
nursing students (Englund & Basler, 2021; Fernandez Alemén et al., 2011; Koivisto et al., 2024a). Research suggests that
game-based interventions improve test performance, enhance information recall, and increase self-efficacy in clinical
procedures (Fijacko et al., 2024; Padilha et al., 2019; Zehler & Musallam, 2021). However, some studies indicate inconsistent
findings, particularly regarding long-term knowledge retention and skill application. While certain gamified interventions
show immediate learning benefits, others report no significant difference when compared to traditional learning methods.
These conflicting results highlight the need for a comprehensive evaluation of gamification in nursing education to determine
its impact on student learning outcomes and its role in complementing traditional instructional methods (Al-Mugheed et al.,
2022; Aljezawi & Albashtawy, 2015; Hu et al., 2022).

This systematic review aims to examine the effectiveness of gamification in nursing education, with a specific focus on
knowledge retention, skill development, and student engagement. By analyzing existing studies, this review seeks to address
the following key questions: (1) How does gamification impact nursing students’ ability to retain and recall information over
time? (2) What is the role of gamification in developing clinical competencies and practical nursing skills? (3) To what extent
does gamification influence student motivation and engagement in nursing education?

By synthesizing evidence from previous research, this review provides valuable insights into the potential of gamification as
a pedagogical tool in nursing education. Furthermore, it identifies gaps in the literature, discusses the challenges of
implementing gamified learning strategies, and offers recommendations for future research to enhance the integration of
game-based learning methods in nursing curricula. As nursing education continues to evolve, understanding the implications
of gamification in fostering clinical competency, critical thinking, and lifelong learning is crucial for preparing future
healthcare professionals to meet the increasing demands of patient care..

2. METHODS

Study Design

This study employed a systematic review as the research method to assess the impact of gamification on knowledge retention
and skill development among novice nursing students compared to traditional teaching methods. The researchers utilized the
PICO (Population, Intervention, Comparison, and Outcomes) framework to structure the research question and ensure a
comprehensive evaluation of relevant literature. The research question guiding this study was: "How does gamification
impact knowledge retention and skill development among novice nursing students compared to traditional teaching
methods?"

Table 1. Description of PICO

PICO Elements Description

Population (P) Novice nursing students

Intervention (1) Gamification-based learning approaches

Comparison (C) Traditional lecture-based teaching methods

Outcomes (O) Improvement in knowledge retention and skill development

Search Methods

A comprehensive literature search was conducted using Semantic Scholar, which screened over 126 million academic papers
to retrieve the 498 most relevant studies based on the research question: "How does gamification impact knowledge retention
and skill development among novice nursing students compared to traditional teaching methods?" The search process
involved a systematic screening of academic literature, ensuring that only high-quality, peer-reviewed sources were
considered. To refine and enhance search accuracy, Boolean operators (AND, OR) were applied to systematically combine
relevant keywords, while quotation marks (") were used for exact phrase searches and parentheses () were employed to
group related concepts for targeted retrieval. The primary search terms included ("gamification” OR "game-based learning"
OR "serious games"), AND ("nursing students" OR "novice nurses" OR "undergraduate nursing students"), AND
("knowledge retention” OR "skill development™ OR "clinical performance™), AND ("educational intervention" OR "learning
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outcomes"), and AND ("traditional teaching methods™ OR "lecture-based learning™).

Inclusion and Exclusion Criteria

To ensure the selection of high-quality and relevant literature for this systematic review on the impact of gamification on
knowledge retention and skill development among novice nursing students, specific inclusion and exclusion criteria were
established. The selected studies had to focus on pre-licensure or undergraduate nursing students as participants and be
published in peer-reviewed academic journals. Only primary research studies employing rigorous experimental designs, such
as randomized controlled trials (RCTs), quasi-experimental studies, or controlled before-after studies, were considered. To
maintain consistency in analysis and interpretation, only articles written in English were included.

Moreover, the review only included studies that measured at least one of the following outcomes: knowledge retention, skill
development, or clinical performance, ensuring a direct assessment of learning efficacy. The educational intervention had to
specifically involve gamification elements, such as digital games, simulation-based learning, or interactive game mechanics,
beyond simple simulation training. To ensure the inclusion of recent and scientifically relevant findings, the publication
period was set from 2015 to 2025.

Studies were excluded if they were systematic reviews, meta-analyses, conference proceedings, case reports, study protocols,
surveys, or theses/dissertations, as the focus was on empirical research with measurable outcomes. Consequently, articles
that did not provide full-text access or had insufficient methodological details were excluded. By adhering to these rigorous
selection standards, this systematic review aims to incorporate high-quality, evidence-based studies, ensuring a
comprehensive and reliable analysis of the effectiveness of gamification in nursing education.

Screening of Articles

The screening process was conducted by a team of four primary reviewers, ensuring a rigorous and systematic evaluation of
the selected literature. The process encompassed multiple stages to refine and identify the most relevant studies. Initially,
relevant keywords and Boolean search strategies were applied across the selected databases to extract potential studies. The
titles and abstracts of the retrieved articles were then evaluated to determine their alignment with the predefined inclusion
criteria, focusing on studies that assessed the impact of gamification on knowledge retention and skill development among
novice nursing students.

Following this initial screening, the availability of full-text articles was assessed to ensure that the studies contained sufficient
methodological details and outcome data. Any discrepancies or disagreements between the primary reviewers were addressed
by consulting an additional group of reviewers, who played a crucial role in reconciling differences and ensuring accuracy
and consistency in the selection process. This structured approach helped to minimize bias and enhance the reliability of the
final dataset, ensuring that only high-quality, evidence-based research was included in the systematic review.

Papers Identified with Elicit Papers Uploaded Manually
Search n=20
n =498

Papers screened using the following criteria: Population Type,
Educational Intervention, Comparison Group, Outcome Measures,

Study Design, Intervention Type, Outcome Types
n =498

v v

Papers included for Papers screened out
extraction and analysis n=432
n =40

Figure 1. Flowchart of Studies Included
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Data Extraction

Following a rigorous screening process, the data extraction phase was systematically conducted to ensure the accuracy,
consistency, and reliability of the gathered information. A total of 40 high-scoring articles that met the inclusion criteria were
selected for extraction (Figure 1). A structured grid synthesis format was utilized by all reviewers to ensure uniformity in
data collection, facilitating a comprehensive comparison across the selected studies. The extracted information included
authors, publication year, country of study, research objectives, study design, educational setting, intervention model,
duration of implementation, key results, and specific components of gamification techniques that contributed to knowledge
retention and skill development among novice nursing students.

Each study was meticulously analyzed to capture critical insights into the methodology and findings. Particular attention was
given to study design and educational setting, as these factors played a crucial role in determining the applicability and
generalizability of the results. Moreso, the intervention model was examined to assess how gamification was integrated into
the learning process, whether it was used as a standalone teaching method or combined with traditional instruction. The
duration of the intervention was also considered, as it could influence the long-term retention of knowledge and practical
skill acquisition.

A special emphasis was placed on identifying the specific elements of gamification, including interactive scenarios,
leaderboard dynamics, competition-based learning, real-time feedback, and point-based reward systems, which were most
effective in fostering student engagement, cognitive development, and hands-on skill acquisition.

Quality Assessment of Selected Articles

To ensure the reliability and validity of the selected studies, a rigorous quality assessment process was conducted using well-
established critical appraisal tools. The Joanna Briggs Institute (JBI) critical appraisal checklist was employed for evaluating
quasi-experimental studies, while the Critical Appraisal Skills Programme (CASP) checklist was used for assessing
randomized controlled trials (RCTs). The JBI tools, which have undergone extensive peer evaluation and are officially
endorsed by the JBI Scientific Committee, facilitated a structured evaluation of methodological quality, credibility, and
relevance for the quasi-experimental studies included in the review.

For RCTs, the Risk-Of-Bias VISualization (ROBVIS) checklist was applied to assess potential bias in study design, conduct,
and reporting. The ROBVIS tool, developed by McGuinness & Higgins (2021), provides a comprehensive framework for
identifying and categorizing biases, ensuring a transparent and systematic appraisal of each randomized study. This multi-
criteria evaluation helped ensure that the inclusion of studies was based on objective, reproducible, and scientifically sound
methodologies.

The critical appraisal process was conducted by a team of four primary reviewers, who independently evaluated each study
to minimize subjectivity and enhance the reliability of assessments. To ensure consistency and fairness, any disagreements
between the primary reviewers were resolved through consultation with an additional group of reviewers, who provided
independent verification and expert insights based on the established guidelines from JBI and ROBVIS. This multi-layered
quality assessment approach helped maintain the highest standards of methodological rigor, ensuring that only high-quality,
well-designed studies were included in the systematic review.

Risk of Bias

The risk of bias in the included studies was systematically assessed using critical appraisal frameworks tailored to their
respective study designs. For quasi-experimental studies, the JBI risk assessment tool was used to evaluate methodological
rigor. Studies were classified as having a low risk of bias if they achieved a “Yes” score of >70%, moderate risk if the score
ranged between 50%-69%, and high risk if the score was <50% (Kennedy et al., 2019). The assessment results indicated
that 14 out of 15 quasi-experimental studies demonstrated a low risk of bias, reinforcing their methodological reliability.
However, one study exhibited a moderate risk of bias, primarily due to unclear responses in key domains, particularly in
areas such as participant selection and intervention integrity (Table 1).

For randomized controlled trials (RCTs), the Risk-Of-Bias VISualization (ROBVIS) tool was utilized to systematically
evaluate key domains, including allocation concealment, blinding, completeness of outcome data, selective reporting, and
other biases (Jgrgensen et al., 2016). The analysis of 18 RCT studies revealed that most trials had a low risk of bias, ensuring
strong methodological reliability. However, blinding procedures remained unclear in multiple studies (7 studies), while 4
studies had uncertain or incomplete outcome data reporting, raising concerns about data transparency. Additionally, 3 studies
exhibited issues related to selective reporting and potential methodological inconsistencies, impacting the overall
reproducibility of their findings (Table 2).
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Table 1. Risk of bias assessment for quasi experiment design
Author & Year JBI assessment tools

, Interpretationb
[sample respondents’] Q12 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 | % Yes

Moderate risk of

Al-Hammouri, 2024 [n=115] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Not | 89% bias

Demirtas et al., 2022 [n=104] | Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Not | 100% | Low risk of bias

Erdogan and Turan, 2022

[n=62] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Not | 100% | Low risk of bias

Gutiérrez-Puertas et al.,

0 . .
‘Escape Rooms' [n=7] Yes Yes Yes Yes Yes | Yes | Yes | Yes Not | 100% | Low risk of bias

Hwang et al., 2022 [n=109] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Not | 100% | Low risk of bias

Khaledi et al., 2024 [n=154] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Kim, 2024 [n=42] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Koivisto et al., 2023 [n=276] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Koivisto et al., 2024 [n=280] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Machtani EL Idrissi etal.,

0 . .
2022 [n=58] Yes Yes Yes Yes Yes | Yes | Yes | Yes Yes | 100% | Low risk of bias

Masoumian Hosseini et al.,

0 . .
2022 [n=60] Yes Yes Yes Yes Yes | Yes | Yes | Yes Yes | 100% | Low risk of bias

Maérquez-Hernandez et al.,

0 . .
2019 [=237] Yes Yes Yes Yes Yes | Yes | Yes | Yes Yes | 100% | Low risk of bias

S. A and Dakshinamoorthy,

. . .
2022 [n=88] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Sanz-Martos et al., 2024

[n=122] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Xiao et al., 2023 [n=?] Yes Yes Yes | Yes | Yes | Yes | Yes | Yes | Yes | 100% | Low risk of bias

Notes:
8 Q1 - Q9 indicate questions 1 to 9 based on the JBI risk assessment

b The risk of bias was ranked as high when the study reached up to 49% of “yes” scores, moderate when the study reached from 50 to 69% of “yes”
scores, and low when the study reached more than 70% of “yes” scores

C Not means “Unclear”
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Table 2. ROBVIS risk of bias tool for RCT

Author (5) & year oo | conceament | BGNG | G0CR e | eporting | b | OVl
Aljezawi and Albashatwy, 66 + ? + ? ? ?
2015

Amorim and Benhamou, ? + ? + + ? ?
2020

Blanié et al., 2020 146 + + + + ? +
Chang et al., 2022 69 + + ? + + +
Demiray and Agi, 2024 56 + + + + ? +
Elzeky et al., 2022 128 + ? + + ? +
Farsi etal., 2021 56 + ? + ? + +
IdaSweetlinPriya and 100 + ? + ? ? ?
DineshKumar, 2024

Ignacio and Chen, 2020 ? + + + + ? +
Ma et al., 2021 104 + + + + + +
Mestrovi¢ et al., 2021 153 + + + + + +
Nasirzade et al., 2024 42 + ? + + ? +
Ordu and Caliskan, 2023 102 + + + + + +
Padilha et al., 2018 42 + + + + ? +
Padilha et al., 2019 42 + + + + ? +
Sengul and Kaya, 2024 33 + ? + ? ? ?
Tang et al., 2022 105 + + + + ? +
Tay et al., 2024 100 + + + + + +

Note: (+) indicates a low risk of bias, (-) indicates a high risk of bias, (?) shows unclear risk of bias

Data Analysis

The Synthesis Without Meta-Analysis (SWiM) guidelines were employed to systematically synthesize quantitative data on
the effects of gamification interventions on knowledge retention and skill development among novice nursing students
(Pangandaman et al., 2024). These guidelines ensured structured and transparent reporting, following nine key reporting
items that facilitated comparative and thematic analysis of the selected studies.

The initial step involved categorizing studies based on essential components, including authors and publication year, country
of study, research design, educational setting, gamification intervention model, intervention duration, primary outcomes, and
measured effects on learning performance (Table 2). The selected studies were thoroughly reviewed to confirm their
alignment with the inclusion criteria and research objectives. The data analysis focused on evaluating study designs,
intervention strategies, assessment tools, and the reported impact of gamification on nursing education. Particular attention
was given to variations in gamification implementation, the length of interventions, and the extent to which gamification
influenced learning engagement, knowledge retention, and skill acquisition.

The extracted findings were systematically summarized and presented in Table 2, allowing for comparative evaluation of
similarities and differences across the selected studies. This approach provided insights into the effectiveness of various
gamification strategies, highlighting key components—such as interactive simulations, leaderboards, real-time feedback,
point-based reward systems, and collaborative challenges—that contributed to improved academic performance and skill
development among nursing students. By structuring the data synthesis in this manner, the analysis presents a coherent
representation of gamification’s role in enhancing educational outcomes in nursing education across diverse learning
environments.
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3. RESULTS

3.1 Characteristics of included studies

As presented in Table 3, the selected studies examined a range of gamified interventions aimed at improving knowledge
acquisition and skill development in various healthcare education contexts. The intervention types varied widely, including
board games, serious games, virtual simulations, mobile applications, escape rooms, and web-based learning tools. The
sample sizes across these studies ranged from 42 to 844 participants, reflecting a diverse scope of study populations.

The studies employed different knowledge assessment methods, including script concordance tests (SCTs), pre- and post-
test evaluations, formative quizzes, multiple-choice exams, and structured knowledge questionnaires. Moreso, the
interventions targeted various clinical skill domains, such as clinical reasoning, physical assessment, CPR skills, nursing
diagnosis, evidence-based practice, and surgical nursing skills.

Table 3. Characteristics of Included Studies

. . sample | fnowledge | cpeal sl
Study Study Design Intervention Type Size Assessment Tvoe
Method yp
Quasi-
) . experimental Good Behavior No mention Evidence-based
Al-Hammouri, 2024 pretest and post- Game (GBG) 115 found practice use skills
test
. . . Achievement
Albaanatuy, 2015 | conraledsal | o fomat | % scores, | No mention found
' Retention test
Amorim and Randomized No mention found Not No mention No mention found
Benhamou, 2020 controlled trial mentioned found
Randomized Serious  game (Lab- Script Clinical reasoning
Blanié et al., 2020 . . 146 concordance .
controlled trial ForGames Warning) skills
tests (SCTs)
Chang et al., 2022 Random|zeq Educational board 69 Questionnaires | No mention found
controlled trial game
Board game inspired
Demiray and Agi, | Randomized by Monopoly, Trivial 56 Knowledge Physical
2024 controlled trial Pursuit, and Evaluation Form assessment
Nursopary
Quasi- Serious Game & Cardiopulmonary
Demirtas et al., 2022 experimental Inte_graf[ed Real-Time 104 Pre-testand post- Resuscitation
- Audiovisual Feedback test scores
design - (CPR)
Simulator
Elzeky et al., 2022 Randomized Gamified Moodle 128 Formative Clinical skills
controlled trial platform quizzes
Non- Acid-base
Englund and Basler, | experimental Educational gaming Course .
o L 844 - imbalance
2020 descriptive activity examination . .
desi interpretation
esign
Erdogan and Turan, Quasi- . Developmental Developmental
experimental Digital game 62 care information .
2022 care of infants
study tools
Farsi et al., 2021 Randomlze_d Serious game on 56 KnO\_/vIedg_e CPR skills
controlled trial smartphone platform guestionnaire
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Q

N

Sahial
Gutiérrez-Puertas et Quasi- Not No mention - .
\ . experimental Escape room . Clinical skills
al., 'Escape Rooms study mentioned found
Basic and
Gutiérrez-Puertas et Comparative . Test on Advanced Life
al., 2020 study Guessit (SVUAL) app 184 knowledge Support
technigues
Pre-post Virtual reality Disaster
Hu et al., 2022 intervention mobile game-based N_o t Pre test, post- tes evacuation
o mentioned and final- test
study application management
Quasi- Table board game 12-itemself-
Hwang et al., 2022 experimental using 'Good Food 109 administered No mention found
design Cards' guestionnaire
IdaSweetlinPriya and | Randomized . Written objective .
DineshKumar, 2020 controlled trial No mention found 100 type tests No mention found
Ignacio and Chen, Randomized Web-based classroom Not Pre- and post- - .
. . . Clinical skills
2020 controlled trial gaming mentioned test scores
Quasi-
Khaledi et al., 2024 experimental Kahoot software 154 No mention found CPR skills
study
Kim, 2024 Qu_a3|- Virtual e_xpe_rlentlal 42 Online survey Res_,plratory
experimental application patient care
Quasi- Surgical nursing Surgical nursin
Koivisto et al., 2023 experimental Simulation game 276 knowledge (SNK g skills g
design test
. . s Questionnaire of . .
Ma et al., 2021 Randomlze_d Disaster-themed 104 Disaster Rescue Disaster nursing
controlled trial games - competence
Ability
Machtani EL Idrissi Quasi- . . Written - .
etal,, 2022 experimental Online serious game 58 MCQ exam Clinical skills
Masoumian Hosseini Qan" Disaster-themed Disaster Nurses Crisis and disaster
experimental 60 Knowledge
etal., 2022 games - . management
study Questionnaire
. Interactive game . . .
Mestrovié et al., 2021 Randomlze_d based on "Who Wants 153 Multiple- choice Infectlon_ control
controlled trial L L exams practices
to be a Millionaire?
. i . Quasi- . .
Marquez-Hernandez experimental Escape room 237 Questionnaire Clinical skills
etal., 2019 about knowledge
study
Nasirzade et al., 2024 Randomlze_d BAM game 42 Knowledge Burn patient
controlled trial assessment test assessment
Ordu and Caliskan, Randomized 2D co_mputer game . Nursjlng Nursing diagnosis
) for virtual gaming 102 diagnosis, goal .
2023 controlled trial . : . and goal-setting
simulation setting form
Randomized Clinical virtual True or false and
Padilha et al., 2018 ) simulator 'Body 42 multiple- choice | Clinical reasoning
controlled trial s
Interact test
Randomized Clinical virtual True or false and
Padilha et al., 2019 . simulator 'Body 42 multiple- choice | Clinical reasoning
controlled trial s
Interact test
Renuka and Ramesh, | True experimental . Structured .
' Game learning 90 knowledge No mention found

2020

research design

guestionnaires
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S. A and Pre-nost quasi- Pretest and
Dakshinamoorthy, P ql q Educational games 88 posttest Critical care skills
2022 experimental study scores
i Quasi- experimental .
Sanz-Martos et al., pretest/posttest Gamification 122 No mention No mention found
2024 ) found
design
Sengul and Randomized Escape room . . Pressyr_e
Kaya, ) . 33 Questionnaires injury
controlled trial experience .
2024 prevention
Randomized Game-based mobile No mention Venou_s blood
Tang et al., 2022 : o 105 specimen
controlled trial application found .
collection
Web-based, mobile-
Randomized optimized Game- Continuous Evidence-Based
Tayetal., 2024 controlled trial Based Learning 100 Assessment (CA) Practice skills
(GBL)
. Quasi- experimental Virtual reality Not No mention Surgical nursing
Xiao et al., 2023 study technology mentioned found practice
Pre-post Neonatal resuscitation
. . ificati No mention
Yang and Oh, 2022 intervention gaml_f |ca_t|on program 83 0 mentio Neor_lata}l
using immersive found resuscitation
study . .
virtual reality
Game-based learning Clinical iudament
Zehler and Musallam, | Comparative activity modeled after Not Pre- and posttest for osjt a?tum
2021 study Minute to Win It® mentioned P h POStp
emorrhage
game show

3.2 Effects of Gamification in Knowledge Retention Outcomes

The findings from the analyzed studies demonstrate that gamification significantly enhances knowledge retention across
various educational settings. The implementation of game-based learning strategies has led to higher post-test scores,
improved information recall, and greater long-term retention compared to traditional teaching methods. Studies have shown
that gamified interventions not only improve immediate knowledge acquisition but also contribute to sustained learning
outcomes over time (Al-Hammouri, 2024; Aljezawi & Albashtawy, 2015; Blanié et al., 2020; Chang et al., 2022).

Several studies provide strong evidence supporting the effectiveness of gamification in improving short-term knowledge
retention. For instance, the Good Behavior Game (GBG) was found to enhance student performance, with those who
participated in the intervention scoring 0.6 points higher on a five-point scale compared to those in conventional learning
environments (Al-Hammouri, 2024). Similarly, a study on a Jeopardy!-style game revealed that students in the gamified
learning group scored significantly higher both immediately after the intervention and in retention tests administered later
(Aljezawi & Albashtawy, 2015).

In studies analyzing different gamification formats, the use of a serious game (LabForGames Warning) did not result in a
statistically significant difference in immediate post-test scores (p = 0.43) or in long-term retention at one month (p = 0.77)
(Blanié et al., 2020). Conversely, students who engaged with an educational board game demonstrated higher knowledge
retention, with significantly improved post-test scores after one month (Chang et al., 2022). Likewise, a gamified board game
intervention led to a significant increase in knowledge scores (t = -7.21, P = .00), reinforcing its effectiveness in improving
knowledge acquisition (Demiray & Keskin Kiziltepe, 2022).

Studies also suggest that gamification fosters progressive learning gains over time. The use of a virtual reality mobile game
resulted in significantly higher retention scores (P = .000) in long-term assessments (Hu et al., 2022). Similarly, students
engaged in disaster-themed games scored significantly higher immediately after the intervention (p < 0.001), although
retention after one month showed no significant difference (p = 0.056). This suggests that reinforcement strategies may be
necessary to sustain knowledge gains over time (Masoumian Hosseini et al., 2022).

Other studies reinforce the effectiveness of digital and simulation-based gamification techniques. Students using a digital
game-based learning strategy performed better on retention tests compared to their peers (Erdogan & Turan, 2023). Similarly,
the implementation of clinical virtual simulators resulted in significant improvements (P = .001; d = 1.13), with long-term
retention benefits lasting up to two months (P = .02; d = 0.75) (Padilha et al., 2019).
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Furthermore, interactive and competitive gamification approaches have been shown to enhance student motivation and
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knowledge retention. Escape rooms led to higher immediate learning outcomes, with experimental group students scoring

9.59+0.36 compared to 7.46+1.36 in the control group (Gutiérrez-Puertas et al., 2020). Likewise, students exposed to a
gamified learning environment demonstrated significantly improved knowledge scores (P < 0.001), reinforcing the

effectiveness of interactive game-based approaches in strengthening learning outcomes (Sanz-Martos et al., 2024).

Table 4. Effects of Gamification in Knowledge Retention Outcomes

Study

Intervention Type

Immediate Effect

Long-term Effect

Al-Hammouri, 2024

Good Behavior Game
(GBG)

GBG group scored 0.6 points
higher out of 5

No mention found

Aljezawi and
IAlbashatwy, 2015

Jeopardy!-style game

Significantly better scores

Significantly better scores

on retention test

I/Amorim and
Benhamou, 2020

No mention found

No mention found

No mention found

Blanié et al., 2020

Serious game
(LabForGames Warning)

No significant difference (p =
0.43)

No significant difference
(p =0.77) at one month

Chang et al., 2022

Educational board game

Both groups improved

Experimental group had
significantly higher
scores at one month

Demiray and Ag1, 2024

Board game

Significant increase (t=-7.21, P=

00)

No mention found

Demirtas et al., 2022

Serious Game &
Integrated Simulator

Approximately 30-point increase

in both groups

No mention found

Elzeky et al., 2022

Gamified Moodle platform

Significant increase over time

No mention found

Englund and Basler,
2020

Educational gaming
activity

Significantly higher scores (p =
.019)

No mention found

Erdogan and Turan,
2022

Digital game

Experimental group performed
better

Experimental group
performed better in
retention test

Farsi et al., 2021

Serious game on
smartphone

No significant difference (p =
0.065)

No mention found

Gutiérrez-Puertas et al.,
'Escape Rooms'

Escape room

No mention found

No mention found

Gutiérrez-Puertas et al.,
2020

Guess it (SVUAL) app

Higher average scores

Higher average scores on

re-test

Hu et al., 2022

Virtual reality mobile
game

No mention found

Significantly higher
retention scores (P =
.000)

Hwang et al., 2022

Table board game

Significantly higher adjusted
mean post-test score

No mention found

IdaSweetlinPriyadarsini
and DineshKumar

No mention found

Games group had highest mean
score (19.05+2.38)

No mention found

Ignacio and Chen, 2020

Web-based classroom
gaming

Significant improvement (t=-
4.47)

No mention found
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Khaledi et al., 2024

Kahoot software

No mention found

No mention found

Kim, 2024

Virtual experiential

Significant improvements

No mention found

application
Koivisto et al., 2023 Simulation game Greater mcrez;s;%tlr; experimental No mention found
L Desktop virtual simulation| ~ Mean score increased from .
K to et al., 2024 N tion f
oivisto etal., 20 game 43.01 to 44.33 o0 mention found

Intervention group scored

Maet al., 2021 Disaster-themed games | higher (4.04 £0.43vs 3.77 + No mention found
0.45)

Machtani EL Idrissi et . . Experimental group scored higher .

al., 2022 Online serious game (15.00 vs 14.14) No mention found

Masoumian Hosseini et
al., 2022

Disaster-themed games

Significantly higher scores (p<
0.001)

No significant difference
between one week and
one month (p = 0.056)

Mestrovic et al., 2021

Interactive game

Game group mean score
28.30+5.79, Control group
24.6545.94

No mention found

Marquez-Hernandez et
al., 2019

Escape room

Experimental group scored
9.59+0.36, control group
7.46+1.36

No mention found

Nasirzade et al., 2024

BAM game

Both groups had average scores
exceeding 70%

No mention found

Ordu and Caligkan,
2023

2D computer game

Significantly higher mean scores
(p <0.05)

No mention found

Padilha et al., 2018

Clinical virtual simulator

Significant improvements
(P=.001; d=1.13)

Significant improvements
(P=.02; d=0.75) at two
months

Padilha et al., 2019

Clinical virtual simulator

Significant improvements
(P=.001; d=1.13)

Significant
improvements (P=.02;
d=0.75) at two months

Renuka and Ramesh,

Game learning

Game learning group: pretest
mean = 9.47, posttest mean =

No mention found

2020 1.00

S. A and Experimental group: pre-test (M =

2Dgg(zshmamoorthy, Educational games 7.7/25), post-test (M = 18.97/25) No mention found
Sanz-Martos et al., e Improved knowledge scores (P ,

024 Gamification <0.001) No mention found

Sengul and Kaya, 2024

Escape room experience

Significant increases in mean
scores (Ps < .001)

No mention found

Tang et al., 2022

Game-based mobile
application

Final skill performance scores
higher in experimental group (P <
0.001)

No mention found

Tay et al., 2024

Web-based Game- Based
Learning

No significant difference in CA
scores (p = 0.507 and 0.461)

No mention found

Xiao et al., 2023

Virtual reality technology

No mention found

Significant improvements
at 4 weeks
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3.3 Effects of Gamification in Skill Development Outcomes

The results of the analyzed studies indicate that gamification enhances skill development in various educational and training
contexts. Gamified learning interventions have been found to improve students' clinical skills, enhance self-efficacy, and
lead to better practical performance in real-world applications. The effectiveness of these interventions is influenced by
factors such as the type of game-based learning approach, assessment methods, and the specific skill targeted.

Several studies provide evidence that gamification supports the development of critical clinical and procedural skills. For
instance, the Good Behavior Game (GBG) was found to improve evidence-based practice use skills, with students in the
intervention group outperforming those in traditional teaching settings (Al-Hammouri, 2024). Similarly, students who
engaged in game-based physical assessment training demonstrated significantly better performance compared to their peers
(Demiray & Keskin Kiziltepe, 2022).

In the context of Cardiopulmonary Resuscitation (CPR) training, findings suggest mixed outcomes. While some studies
report no significant difference in overall CPR skill performance (Demirtas et al., 2022; Farsi et al., 2021), others indicate
that gamification improves CPR self-efficacy and skill acquisition (Khaledi et al., 2024). Likewise, basic and advanced life
support training delivered via gamification resulted in higher average skill scores for students using app-based learning
compared to traditional methods (Gutiérrez-Puertas et al., 2020).

For surgical nursing and critical care skills, game-based training approaches have demonstrated positive effects. Students
trained through simulation-based games exhibited significant improvements in skill performance and clinical reasoning
abilities (Koivisto et al., 2024a, 2024b; Padilha et al., 2019). Similarly, the use of virtual reality-based learning for neonatal
resuscitation led to higher problem-solving abilities in emergency care scenarios (Yang & Oh, 2022).

Gamification has also been effective in specialized areas of nursing and healthcare training. Studies indicate that students
trained using escape room simulations demonstrated higher performance in clinical assessments compared to their
counterparts in conventional learning settings (Fernandez Aleman et al., 2011; Sengul & Kaya, 2024). Moreover, game-
based infection control and disaster management training resulted in significantly better skill acquisition and retention scores
(Maet al., 2021; Masoumian Hosseini et al., 2022; Taghinejad et al., 2024).

Despite these positive outcomes, some studies found no significant differences in skill performance between gamified and
traditional learning approaches. For example, findings suggest that game-based learning interventions for pressure injury
prevention and venous blood specimen collection did not yield statistically significant differences in skill assessment
outcomes (Tang et al., 2023; Tay Swee Cheng, 2024). However, students still reported higher engagement and motivation
when using game-based learning methods.

Table 5. Effects of Gamification in Skill Development Outcomes

practice use skills

Clinical Skill Assessment Comparative
Study Type Method Effectiveness Student Performance
. GBG group
Al-Hammouri, 2024 Evidence-based No mention found outperformed GBG group scored 0.6

traditional teaching

points higher out of 5

/Aljezawi and
IAlbashatwy, 2015

No mention found

No mention found

No mention found

No mention found

IAmorim and
Benhamou, 2020

No mention found

No mention found

No mention found

No mention found

Blanié et al., 2020

Clinical reasoning
skills

Script concordance
tests (SCTs)

No significant
difference

No significant
difference in SCT
scores

Chang et al., 2022

No mention found

No mention found

No mention found

No mention found

Significant increase in

Demiray and Ag¢1, 2024 Physical No mention found Gar_ne group performed game group scores (t =
assessment significantly better _
-7.21, P=.00)
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Demirtas et al., 2022

Cardiopulmonary
Resuscitation (CPR)

Overall scores,
compression depth,
compression
frequency

No significant
difference (p>0.05)

No mention found

Elzeky et al., 2022

Clinical skills

Checklists

No significant
difference (p =0.163)

No mention found

Gamification group

Intervention group

Englund and Basler, 2020 Amql-base |mpalance Course examination | performed better (p = mean score 16.64 (SD
interpretation 019) 1.92), Control group
' 16.03 (SD 1.62)

Erdogan and Turan, 2022

Developmental care

No mention found

Digital game group

No mention found

'Escape Rooms'

of infants performed better
Simulation 87.64%
. . CPR skill No significant and serious game
Farsi etal., 2021 CPR skills demonstration difference (p=0.988) |83.06% demonstrated
adequate CPR skill
Gutierrez-Puertas etal, Clinical skills No mention found No mention found No mention found

Gutiérrez-Puertas et al.,
2020

Basic and Advanced
Life Support
techniques

No mention found

App group performed
better

App group obtained
higher average
scores

Hu et al., 2022

Disaster evacuation
management

No mention found

Virtual Reality game-

based application more

effective

Significantly higher
decision-making
retention scores (P =
.000)

Hwang et al., 2022

No mention found

No mention found

No mention found

No mention found

IdaSweetlinPriyadarsin
and DineshKumar

No mention found

No mention found

No mention found

No mention found

No significant

Kim, 2024

Respiratory patient
care

No mention found

Virtual application
more effective

Ignacio and Chen, 2020 Clinical skills Skills assessment difference (t=1.19) No mention found
The Basic Significant
Khaledi et al.. 2024 CPR skills Resusmtatlo_n Skills Gamlflcatlon_lmproved _ |mprov§ment in
Self- Efficacy self-efficacy intervention groups
Scale (P <0.001)
Significant

improvements in
experimental group

Koivisto et al., 2023

Surgical nursing
skills

No mention found

Simulation game
improved skills

Mean score increased
from 43.01 to 44.33

Koivisto et al., 2024

Surgical nursing
skills

No mention found

Simulation game
improved skills

Mean score increased
from 43.01 to 44.33

Ma et al., 2021

Disaster nursing
competence

Questionnaire of
Disaster Rescue
Ability

Theme game-based

teaching more effective

Intervention group
scored higher (4.04 +
0.43 vs 3.77 £ 0.45)

Machtani EL Idrissi et al.,
2022

Clinical skills

Practical exam

No significant effect
(p=0.711)

No mention found
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Masoumian Hosseini et
al., 2022

Crisis and disaster
management

Measurement
checklists

Game-based training
more effective

Significantly higher
scores (p< 0.001)

Game group mean

2019

evaluation scores

Mestrovié et al., 2021 Infectlon_control No mention found Game group performed score 28.30+5.79,
practices better Control group
24.65+5.94
Experimental group
Marquez-Hernandez et al., Clinical skills No mention found Escape room improved | scored 9.59+0.36,

control group
7.46+1.36

Nasirzade et al., 2024

Burn patient
assessment

Objective
Structured Clinical
Examination
(OSCE)

BAM game group
performed better

Significant differences
in skills scores

Ordu and Caligskan, 2023

Nursing diagnosis
and goal-setting

Virtual evaluation
simulation

Virtual gaming
simulation more

Significantly higher
mean scores (p <

effective

effective 0.05)
Clinical virtual Significant
Padilha et al., 2018 Clinical reasoning | No mention found simulation more improvements
effective (P=.001; d=1.13)
Clinical virtual Significant
Padilha et al., 2019 Clinical reasoning | No mention found simulation more improvements

(P=.001; d=1.13)

Renuka and Ramesh, 2020

No mention found

No mention found

No mention found

No mention found

S. Aand
Dakshinamoorthy, 2022

Critical care skills

No mention found

Educational games
more effective

Experimental group:
pre-test (M = 7.7/25),
post-test (M =
18.97/25)

Sanz-Martos et al., 2024

No mention found

No mention found

No mention found

No mention found

Sengul and Kaya, 2024

Pressure injury
prevention

No mention found

Escape room
experience effective

Significant increases
in mean scores (Ps <

001)

Tang et al., 2022

Venous blood
specimen collection

No mention found

Game-based app more
effective

Final skill
performance scores
higher in
experimental group
(P <0.001)

Tay et al., 2024

Evidence-Based

No mention found

No significant

No significant
difference in CA

'Yang and Oh, 2022

resuscitation

Pre- and posttest

gamification program

Practice skills difference scores (p=0.507 and
0.461)
; : Virtual reality .

Xiao etal., 2023 Surgical nursing |\, mention found gamification more Significantly better

practice : scores (P<0.05)

effective
i i Higher problem-
Neonatal Virtual Reality gher p

solving ability [F(2)

more effective =3.83,p =.004]
Zehler and Musallam, Clinical judgment . Game-based learning Stgdent SCOTes
for postpartum No mention found - . improved
2021 improved skills LoL
hemorrhage significantly
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4. DISCUSSION

This systematic review examined 40 studies that explored the effects of gamification in nursing education, specifically in
knowledge retention and skill development. The studies included randomized controlled trials and quasi-experimental
designs, comparing game-based learning interventions with traditional teaching methods. The reviewed interventions
comprised board games, virtual reality simulations, mobile applications, escape rooms, and simulation-based learning
platforms, reflecting the broad range of gamification strategies used in nursing education (H. Pangandaman et al., 2024;
Zehler & Musallam, 2021).

The studies included in the review were conducted across various educational settings, encompassing university nursing
programs, clinical training institutions, and simulation-based learning environments. While some studies implemented short-
term interventions spanning six to eight weeks, others assessed the long-term impact of gamified learning on nursing
competencies. The diversity in study duration, methodologies, and intervention types highlights the adaptability of
gamification across different learning contexts (Idrissi et al., 2022; Kim & Kim, 2022; Pangandaman, 2018).

The findings consistently demonstrated that gamification enhances knowledge retention, as students in gamified learning
environments outperformed those in conventional settings. Studies implementing digital and simulation-based learning
interventions reported significant improvements in post-test scores, reinforcing the role of interactive learning in knowledge
acquisition. For instance, clinical virtual simulators resulted in measurable knowledge gains, with retention benefits
persisting for up to two months (Abdulkhaled & Pangandaman, 2025; Mukattil, 2024; Padilha et al., 2019). Likewise, studies
on mobile-based gamification strategies indicated that virtual reality simulations led to statistically significant improvements
in long-term retention (Hu et al., 2022; Pangandaman, 2023).

Contrasting these findings, some studies reported no significant differences in retention rates between gamified and
traditional learning approaches. In interventions using serious games and simulation-based models, immediate knowledge
gains were observed, yet retention scores after one month showed no measurable difference compared to traditional learning
groups (Blanié et al., 2020). These results suggest that gamification, while effective in short-term knowledge acquisition,
may require reinforcement strategies such as periodic assessments, follow-up training, and continued engagement to sustain
long-term learning outcomes (Abdulmalik & Pangandaman, 2024; Koivisto et al., 2024b; Masoumian Hosseini et al., 2022).

Beyond knowledge retention, gamified interventions also demonstrated significant improvements in skill development,
particularly in clinical and procedural training. Studies assessing virtual reality-based training, gamified CPR modules, and
surgical simulations found that students exposed to game-based interventions developed higher self-efficacy, confidence,
and competence in performing clinical procedures (Koivisto et al., 2024a, 2024b). In neonatal resuscitation training, VR-
based gamification techniques significantly improved problem-solving abilities during emergency scenarios (Yang & Oh,
2022). Similarly, nursing students trained using simulation-based gamification exhibited improved clinical reasoning and
skill application, with measurable performance gains (Koivisto et al., 2024a; Mukattil, 2024).

While most studies reported positive skill development outcomes, a few found that not all gamified interventions were
equally effective in clinical training. For example, studies assessing pressure injury prevention and venous blood specimen
collection training found no statistically significant improvements in skill acquisition between gamified and non-gamified
learning groups (Tang et al., 2023; Tay Swee Cheng, 2024). These findings suggest that the effectiveness of gamification in
skill development is dependent on the complexity of the clinical skill being taught and the instructional design of the gamified
intervention (Fijacko et al., 2024; Kim & Kim, 2022; Padilha et al., 2019; Pangandaman et al., 2025; H. K. Pangandaman et
al., 2024).

The review further highlighted that gamification enhances student engagement and motivation, contributing to higher
knowledge retention and improved skill acquisition. Multiple studies reported that students in gamified learning
environments demonstrated greater enthusiasm, increased satisfaction, and reduced anxiety, particularly in high-pressure
clinical training settings (Khaledi et al., 2024). In CPR training, for instance, students who used gamified app-based tools
developed greater confidence and self-efficacy, leading to better preparedness for emergency scenarios (Chang et al., 2022;
Saastamoinen et al., 2022; Smith et al., 2016). Similarly, in infection control training, students in game-based learning groups
consistently scored higher in post-training assessments compared to those in traditional learning settings (Mitchell et al.,
2021).

Despite these benefits, some studies indicated that gamification alone is insufficient to sustain long-term engagement. In a
study assessing disaster-themed gamification, students achieved significantly higher scores immediately after training, yet
these gains diminished within a month, suggesting the need for structured reinforcement mechanisms to sustain learning
outcomes (Masoumian Hosseini et al., 2022). These findings support the notion that gamified interventions should be
supplemented with ongoing practice, structured debriefings, and curriculum integration to maximize their long-term impact
on student learning (Chang et al., 2022; H. K. Pangandaman et al., 2024; Saastamoinen et al., 2022).

Despite its numerous benefits, the success of gamification in nursing education depends on several factors, including resource
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availability, curriculum alignment, and instructor proficiency. Studies suggest that gamified learning requires clear learning
objectives, appropriate technological support, and adequate faculty training to be effectively implemented in nursing
curricula (Al-Mugheed et al., 2022; Masoumian Hosseini et al., 2022). Some of the challenges identified in the review include
high development costs for digital simulations, disparities in student access to game-based tools, and difficulties in assessing
long-term retention outcomes (ldrissi et al., 2022; Nasirzade et al., 2024; Padilha et al., 2019).

Another notable limitation is that most gamified interventions targeted novice nursing students, making it difficult to
generalize findings to more experienced learners or advanced clinical training settings. Future studies should explore how
gamification impacts higher-level competencies and whether it remains effective in professional development settings.
Additionally, longitudinal research is needed to assess knowledge retention over extended periods, providing further insights
into the sustainability of gamified learning outcomes.

Implications and Limitations

The findings of this systematic review highlight the potential of gamification as an effective pedagogical tool in nursing
education. The consistent improvements in knowledge retention, skill development, and student engagement suggest that
integrating game-based learning strategies into nursing curricula could enhance both theoretical understanding and clinical
competency. The use of digital simulations, virtual reality, and serious games has demonstrated significant benefits in
improving students' problem-solving abilities and practical skills, indicating that gamification can serve as a valuable
complement to traditional teaching methods.

From a broader perspective, the findings of this study also have implications for policy-making in nursing education. As
healthcare institutions increasingly prioritize competency-based education and hands-on training, gamification can serve as
a viable instructional strategy to enhance clinical preparedness. Policymakers in nursing education and accreditation bodies
should consider incorporating gamified learning methodologies into national nursing curricula to support the development
of competent and confident nursing graduates.

Despite the promising findings, this systematic review also revealed several limitations that should be considered when
interpreting the results. One major limitation is the variability in study designs and intervention methods. The included studies
employed different types of gamified learning strategies, ranging from digital simulations to board games, making it
challenging to directly compare results and determine which specific gamification techniques are most effective. Future
research should focus on conducting comparative studies that assess the effectiveness of different gamification approaches
under standardized conditions.

5. CONCLUSION

This systematic review confirms that gamification enhances both knowledge retention and skill development in nursing
education. Across multiple studies, students in gamified learning environments demonstrated higher academic performance,
greater engagement, and improved confidence in clinical skill application. The effectiveness of digital simulations, virtual
reality interventions, and competitive game-based challenges reinforces gamification as a transformative learning approach
in nursing education.

While the findings support the integration of gamification into nursing curricula, further research is necessary to optimize
different gamification strategies for varying learning styles, examine its long-term effects, and refine implementation
frameworks. Future studies should conduct comparative analyses of different gamified learning models—such as serious
games, simulations, and mobile-based applications—to determine the most effective approaches ford knowledge retention
and clinical skill acquisition. Despite some challenges in implementation, gamification remains a promising pedagogical tool
that fosters active learning, enhances motivation, and strengthens both theoretical and practical competencies among nursing
students.
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