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Background & Objective: Today, most educational researchers agree that the advantage of
using games as an enlivening method is notable. The purpose of this study is to gain insight into
the significant effects of using games in nursing education in Iran.

Materials & Methods: Our systematic review was conducted according to the Cochrane
Collaboration guidelines. We searched multiple databases, including Web of Science (WoS),
Medline, ProQuest, Scopus, PubMed, Science Direct, Magiran, Scientific Information Database
(SID), and Google Scholar, to identify relevant studies. The primary research strategy involved
intervention studies designed to investigate the impact of using game-based learning methods.
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram
illustrates the process of selecting articles. Additionally, the Modified Medical Education
Research Study Quality Instrument (MMERSQI) index was employed to assess the quality of
the articles. The Cochrane Risk of Bias Tool (RoB 2) and Risk Of Bias In Non-randomized
Studies of Interventions (ROBINS-I) were used to assess the risk of bias. Also, the study
screening process was performed independently by two reviewers.

Results: Nine articles related to game-based learning were extracted. The mean MMERSQI
index score of selected articles was 63.22 + 7.87, which indicated the moderate and acceptable
quality of these articles. Except for one article, the rest of the selected articles showed the
positive impact of using game-based learning methods on the cognitive, affective, and
behavioral domains of learning in participants. Most studies have emphasized the improvement
of the cognitive domain compared to the affective and behavioral domains. Also, there is an
increase in grades and satisfaction and a decrease in anxiety among participants as a result of
using this method.

Conclusion: Decision-making managers should actively develop suitable platforms to
encourage the use of games in various forms as a supplementary tool in the teaching process.
This approach can have positive effects and offer an engaging and enjoyable method for nursing
education.

Keywords: experimental game, nursing education research, Iran, systematic review, game-
based learning, education

Introduction

According to the United Nations Educational, Scientific, cognitive domain (knowledge), affective domain

and Cultural Organization (UNESCO), education is
defined as "the process of facilitating the learning or
acquisition of knowledge, skills, values, beliefs, and
habits" [1]. One of the theories accepted by most
researchers in the field of education is to divide the
learning fields into three subcategories, including the

(attitudes), and the behavioral domain (psychomotor or
skills). The cognitive components primarily relate to
mental and intellectual processes. This includes how
individuals know, understand, and process information
and apply knowledge to solve problems and conduct
research. The affective domain is one of the complex
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aspects of learning that can guide the mental and
practical processes and mostly includes feelings,
emotions, and attitudes of learners about the educational
content. Behavioral components also refer to natural,
autonomic responses or reflexes based on mental content
or perceived knowledge. The psychomotor domain
comprises utilizing motor skills and coordinating them
for accurate clinical or practical performance [2]. Today,
educating efficient human resources is a key structural
strategy for developing human capital and positively
adapting to changing social and cultural conditions. In
recent years, we have challenging methods in the
educational process [3]. innovative skills through
dynamic learning. Implementing flexible curricula that
accommodate diverse modern teaching approaches
appears essential for effectively balancing and bridging
the gap between traditional teaching methodologies and
contemporary educational requirements [4]. Games have
been used as a learning tool for centuries, but in recent
years, they have received more and more attention from
education researchers. Games are regarded as a
complementary educational activity for developing
knowledge and skills because they provide players with
the opportunity to explore beyond the familiar and
tangible. There are many games specifically structured
as educational games that have been impressively used
for educational goals [5-7]. Game-Based Learning
(GBL) is anew trend in education that has been gradually
used for learning improvement [8]. GBL is a fun way of
learning through doing or playing, and it is specifically
designed and structured to enhance the learning
experience [9, 10]. GBL is more prominent in
educational settings and can have a positive effect on
learners' performance, engagement, anxiety, and
satisfaction [11-13].

"Serious games" and "gamification" are two typical
forms of game-based learning [14-16]. The definition
ofa serious game is generally an interactive game,
usually based on applications that have a challenging
goal and incorporate a scoring process [17]. Playing
elements to support educational objectives deliberately is
a distinctive feature of serious games. On the other hand,
this method is illustrated as smart games that inform,
educate, and train students and can be in different
formats such as digital, card, and board games [18].
Enhancing collaborative awareness and opportunities for
active learning in clinical reasoning, decision-making,
and skills development are the other impressive benefits
of serious games for education [19-22]. Another type of
GBL is gamification, which is a process of game-

thinking and game mechanics to engage users and help
solve problems [23, 24]. Gamification is the use of a
game format in non-game contexts [25]. Gamification is
the form of applying game-design elements to transform
activities, products, services, and systems. This process
should be experiences similar to those offered by games.
These elements can include badges, points, and
leaderboards to motivate and reward problem-solving
activities and processes [26]. Many types of research
have proven the fact that gamification has a positive
effect on the learning process and can affect various
dimensions, including cognitive, motivational, and
behavioral [27].

Based on various research conducted around the world,
game-based learning formats are well-received by
participants. They can create an immersive experience
for students that is considered effective, engaging, easy
to understand, and comparable to traditional teaching
activities [28, 29]. Like many other fields, the use of
games in nursing education is an emerging method that
has recently. The use of this method in the teaching of
theoretical and practical units in the field of nursing,
despite some negative aspects and all the challenges
ahead, including the facilities required for this
educational method as well as the necessary cultivation,
has shown that it can lead to a significant increase in the
level of students' learning compared with traditional
methods [30, 31]. Much research is being done on the use
of game-based learning methods in various areas around
the world. Review studies regarding the effectiveness of
game-based methods in developed communities have
provided a comprehensive view of the various aspects of
using this method in nursing education. Considering the
cultural context of the educational environment and the
available facilities at universities in Iran, as well as the
varying levels of student access to resources like
international applications, it is evident that there is a gap
in systematic studies summarizing the results of previous
research on the use of game-based methods in medical
sciences education, particularly nursing, in Iran.
Therefore, this systematic study is designed to
investigate the effectiveness of game-based methods in
nursing education in Iran and to compare these findings
with similar studies conducted in other countries. Given
the quantitative and interventional nature of our research
goals and the majority of included studies, we structured
our research questions using the PICO framework. This
framework identifies the population (the participants or
group of interest), intervention (the main intervention or
exposure under consideration), comparison (an

J Med Edu Dev

2025;18(3)


https://edujournal.zums.ac.ir/article-1-2458-en.html

[ Downloaded from edujournal.zums.ac.ir on 2025-10-29 ]

GAME-BASED LEARNING IN NURSING EDUCATION 132

alternative  intervention or control group for
benchmarking), and outcome (the specific effects or
results to be measured) relevant to our research topic
[32].

This systematic review is guided by several research
questions focusing on nursing education in Iran; (1) It
explores which type of games—serious games or
gamification—have been utilized more frequently
among nursing students, comparing their usage in
educational interventions; (2) It examines the platforms
on which these games are played, specifically looking at
game-based learning methods in comparison to
nongame-based platforms, and identifying whether they
are accessed via mobile, computer, or web-based
formats; (3) The review investigates the impact of game-
based learning methods on learners' cognitive, affective,
and behavioral components, comparing these outcomes
to traditional education methods; (4) It assesses the
effects of game-based approaches on learners’ anxiety
levels, evaluation scores (grades), and overall
satisfaction, again comparing these outcomes to those
resulting from traditional educational practices.

Materials & Methods

A systematic review is a method of research to answer a
specific research question with minimal error by
synthesizing all relevant scientific articles [33]. The
present study is a systematic review following the
Cochrane Collaboration guidelines with the aim of
investigating the effectiveness of using game-based
learning methods in nursing education in Iran [34]. The
process of selecting the relevant articles to address the
research questions and conducting an unbiased analysis
to summarize the evidence was carried out according to
the updated Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines
[35].

Inclusion criteria

The main criteria for inclusion in the study included
scientific articles conducted in Iran with the aim of
investigating the effectiveness of using game-based
methods in nursing education.

In this regard, all articles written outside of Iran, articles
related to other fields of medical sciences, and the use of
games to educate other individuals, such as patients,
were excluded.

In addition, according to the nature of the research, all
systematic reviews and meta-analyses, qualitative
research, and non-interventional research were other

exclusion criteria. Due to the high prevalence of game-
based research since 2015, we considered the years from
2015 to 2025 for our study. Also, articles written in either
English or Persian, the availability of electronic format,
and the full text were other entry criteria.

Risk of bias assessment

The methodological quality and risk of bias of the
included studies were evaluated according to study
design. For Randomized Controlled Trials (RCTs), the
Cochrane Risk of Bias Tool (RoB 2) was applied. RoB 2
is a tool developed by the Cochrane Collaboration to
assess the risk of bias in randomized controlled trials.
This tool examines each trial in five main areas: how the
randomization was conducted, whether participants
received the intended interventions, whether there is
missing outcome data, how outcomes were measured,
and how the results were selected for reporting. For each
area, reviewers answer clear questions called signaling
questions to help judge the risk of bias. Based on this,
each trial was examined across five domains and
ultimately classified as having “low risk,” “some
concerns,” or ‘“high risk” of bias. Notably, the
identification of high risk in any single domain led to an
overall judgment of high risk for the study [36]. Also, for
quasi-experimental studies (non-randomized
intervention studies), the Risk Of Bias In Non-
randomized Studies-of Interventions (ROBINS-I) tool
was used.

It examines seven areas, including confounding factors,
participant selection, classification of interventions,
deviations from planned interventions, missing data,
measurement of outcomes, and reporting of results. Each
area is rated as low, moderate, severe, or critical risk. The
highest risk level among all areas determines the overall
risk for the study. ROBINS-I employs clear questions for
each area, enabling researchers to assess the quality of
these studies in a structured and reliable manner. [37].
Two independent reviewers assessed each study, and any
disagreements  were resolved by  discussion.
Heterogeneity among included studies was assessed
descriptively by comparing key characteristics such as
study design (randomized and non-randomized
interventions), participant demographics, types and
duration of interventions, intervention settings, and
outcome measurement tools [38].

Search strategy
We conducted a comprehensive search to find relevant
studies using standard and related keywords in the WOS,
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Medline, ProQuest, Scopus, PubMed, Science Direct,
Magiran, Scientific Information Database (SID), and
Google Scholar databases. The keywords were used
individually or combined using the Boolean operators
"AND" and "OR. Based on this, for each database, a
detailed search strategy was developed wusing a
combination of relevant free-text keywords and
controlled vocabulary. For example, Medical Subject
Headings (MeSH) terms for PubMed/MEDLINE or their
equivalents in other databases. As mentioned, the
Boolean operators (“AND” and “OR”) were employed to
refine the searches. The complete search strategies for all
databases, including all keywords and MeSH (or
equivalent) terms used, are provided below.

("Game" OR "Game-based learning” OR "Game based
learning” OR "Game-based teaching” OR "Game based
teaching” OR "Game-based education” OR "Game
based education” OR "Game-related education” OR
"Game related education” OR "Game-related learning"
OR '"Game related learning” OR "Game-related
teaching” OR "Game related teaching” OR "Game-
based training” OR "Game based training" OR "Game-
related training” OR "Game related training” OR
"Serious game" OR "Gamification" OR "Gamified")
AND ("Nursing” OR "Nursing student” OR "Nursing
students”" OR "Nurse" OR "Nursing education” OR
"Nurse education" OR "Nurse training")

AND ("Iran" OR "[ranian" OR "Iranian universities" OR
"Iranian nurse” OR "Iranian nurses") We applied

specific search restrictions to improve the relevance of
the retrieved results. In each database, the search was
restricted to the title, abstract, and keyword fields and
limited to articles published in English and Persian.
Additional filters, such as publication type and study
design, were also applied where possible. The search for
each database covered studies published from 2015 to
January 2025.

It is worth noting that PubMed is a broader database that
includes MEDLINE (indexed with MeSH terms) as its
primary component, along with additional records from
PubMed Central and recent submissions not yet indexed
in MEDLINE.

To avoid duplication, we ensured that records retrieved
from MEDLINE were not double-counted in PubMed
search results. For Google Scholar, the search was
performed using the exact core keywords like the other
databases.

Selection process

At this stage, the databases were searched to find articles
that met the research objectives. Initially, duplicate
articles indexed in multiple databases were removed,
followed by the exclusion of articles unrelated to the
study objectives or those that did not meet the inclusion
criteria despite using advanced search tools. Moreover,
articles without available full texts for any reason were
also excluded. These steps are shown in the PRISMA
diagram (Figure 1).

| Records were identified through Records removed before screening:
£ || an Academic search strategy in Duplicate records removed
£ || Medline, WOS,  ProQuest, (m=237)
EE Scopus, PubMed, Science Direct, |:> Records marked as ineligible by automation
E || Google Scholar, Magiran, and tools
S || SID searching Databases. (n=11)
L (n=102) Records removed for other reasons
(unrelated to the research topic)
) @ (n=13)
Records screened Records excluded by researchers
(n=41) :> (Not met inclusion criteria)
(n=18)
g J
=
E Reports sought for retrieval Reports not retrieved
& || m=23) I:> ENot :;f)ailable full text in Iran)
3 —
Reports assessed for eligibility Reports excluded:
=12 .
L)@ ) I:> mn=3)
) .
@ Reason: not relevant to research questions.
%
3 || Studies included in review
Egl| m=9
S’

Figure 1. PRISMA diagram of screening process and selection of articles
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Data collection

In the data collection and with the aim of classifying the
information extracted from the articles, a form with 4
sections was prepared by the researchers of this study.
The first section was the scientific quality of selected
articles.

For this purpose, among the available scales, the
researchers decided to use the Modified Medical
Education Research Study Quality Instrument
(MMERSQI) scale.

At first, this scale was introduced in 2007 as the
MERSQI to appraise the methodological quality of
medical education studies [39]. In 2023, Al Asmri et al.
introduced the modified version of this tool, titled
MMERSQI, to address existing shortcomings and
enhance the validity of the scale. The MMERSQI
consists of 7 domains to evaluate the scientific article
from different aspects.

The minimum score obtained on this scale is 23.5, and
the maximum score is 100, which indicates the highest
quality of an article.

study design (7-23), sampling (0.5-10), setting (5-8),
type of data (4-11), validity of evaluation instrument (0-
15), data analysis (0-17), and outcomes (7-16) [40].

The MMERSQI was selected in this review due to its
specific focus on assessing the methodological quality of
studies in medical and health professions education.
Compared to general appraisal tools, MMERSQI
provides a more comprehensive and validated
assessment across multiple relevant domains, including
study design, sampling, and outcomes. This feature
makes it particularly suitable for evaluating research on
game-based learning interventions in nursing education
settings.

The second section of this form contained bibliographic
references of the articles, along with other items such as
the course name and the number of participants. The
third section of this form was information related to the
games used, such as game type, game setting, and
platform.

The last part of this form was prepared and adjusted
based on the main research questions of this study. As a
result, we extracted the findings from the selected
articles regarding the impact on learners' cognitive,
affective, and behavioral components, as well as their
grades, anxiety levels, and satisfaction during the game-
based learning method. By PRISMA guidelines, the
results of the included studies were analyzed and
synthesized using a descriptive approach. Extracted

data were summarized in structured tables, allowing for
clear comparison across studies in terms of participants,
interventions, game characteristics, outcomes, and study
quality (as assessed by the MMERSQI scale). The
findings were grouped and narratively synthesized based
on the main research questions and outcome domains
(cognitive, affective, behavioral, academic grades,
anxiety, and participant satisfaction).

Sensitivity and specificity were considered conceptually,
with a focus on the clarity of intervention effects and the
distinctiveness of outcome measurement tools in the
included studies.

The PRISMA flow diagram was used to document the
study selection process, and the completed PRISMA
checklist is attached as a supplement to ensure
methodological transparency and rigor.

Data analysis

The study screening process was performed
independently by two reviewers. Both reviewers
separately screened the titles and abstracts of all
identified records for eligibility. In cases of disagreement
regarding inclusion or exclusion decisions, the reviewers
discussed the discrepancies until consensus was reached.
A meta-analysis was not conducted in this systematic
review for several methodological reasons.

Firstly, the primary research questions of this review are
largely descriptive and exploratory, focusing on mapping
the types, platforms, and usage frequencies of game-
based learning interventions in nursing education, which
are not suitable for statistical pooling.

Therefore, we performed a systematic review with a
narrative synthesis approach in order to comprehensively
answer all of the research questions and maintain
consistency in data analysis.

Results

According to the PRISMA template for locating suitable
articles for our systematic review, researchers initially
identified 102 articles published in various databases.
After processing, 37 articles were excluded due to
duplication (published in more than one database), 11
articles were discarded following the application of
automation tools for a more precise search in the
databases (utilizing the specific filters and options
available), and 13 articles were removed after a manual
assessment by the researchers for being unrelated to the
research topic.

In the screening process, out of the remaining 41 articles,
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18 were excluded due to not matching the inclusion
criteria.

In the next step, 11 other articles were excluded due to
the unavailability of their full text.

In the end, 3 other articles that did not give a clear and
reliable answer to our research question were also
removed so that only 9 articles were available for final
evaluation (Figure 1) [41-49].

As mentioned, a 4-section form was used to collect the
information on the selected articles. The first section of
this forms the MMERSQI index.

The researchers' investigations showed that the mean and
standard deviation of the MMERSQI score of the articles
was 63.22 + 7.87, which indicates the moderate and
acceptable quality of selected articles. The highest score
is related to the score of 81, and the lowest is related to
the score of 53.

For a more detailed analysis, the scores of the seven
dimensions of this index were measured for all selected
articles.

In terms of study design, the most common type was the
2-group non-randomized study, which included five
studies with a mean and standard deviation of 64.41 +
2.32 in the MMERSQI index.

From the sampling point, most of the studies did not use
strong statistical methods to determine the sample size.
Nevertheless, most of the studies mentioned the
characteristics of the participants.

Also, a response rate of more than 75% was reported in
all the studies.

In the subsequent analysis, the settings item revealed that
all the studies were conducted at a single center. When
assessing the data type index, the researchers found that
the majority of studies, six in total, with a mean and
standard deviation of 61.66 +4.85 in the MMERSQI, had
measured participants' knowledge.

In examining the important aspect of evaluating the
validity of the evaluation instrument, the results showed
that most of the studies had reported their research
instrument's internal and content validity.

In the data analysis aspect, all the studies used statistical
tools appropriate to the type of study, and most used
simple inferential statistical tests.

In conclusion, the evaluation of the results from the
selected articles indicated that most of them measured

participants' knowledge using a paper-based survey,
which was reported in five articles with a mean and
standard deviation of 60.24 + 3.76. The results of the
assessment based on the MMERSQI index are shown in
Table 1.

In continuation, in line with the second section of the data
collection form, the selected articles' evaluation
regarding their characteristics showed that the mean +
SD of the number of participants in the selected articles
was 55.55 £ 13.05, the largest of which was 77, and the
smallest was 39. To complete the third section of the data
collection form and answer our first main research
question, we referred to Becker's study in 2021 on the
difference between gamification and serious games.
Becker states that serious games and gamification are
two very close terms, but minor differences can be found
between them.

From Becker's point of view, using the elements of a
game in a context different from the routine context of
the game is the definition of gamification. In other
words, gamification is a process that systematically
integrates educational goals into a game within an
entirely different context. Additionally, serious games
are designed with a purpose beyond mere entertainment;
they incorporate all the elements of traditional games
typically played for enjoyment, but their primary goal is
to facilitate learning and enhance the educational
experience of participants [50]. Based on this, examining
the type of games showed that seven studies used serious
games, and only two used gamifications. Except for one
article, the other studies were conducted in the
classroom. Regarding the game platform (research
question 2), the evaluation results revealed that three
studies were done on smartphones, two articles on
computer software, and four articles without using
electronic tools. Of the nine included studies, two were
assessed as having a low risk of bias, five had moderate
risk, one had serious risk, and one study was judged as
having some concerns. Given these findings, a
substantial proportion of studies demonstrated an
acceptable (low or moderate) risk of bias; however, the
presence of studies with serious or some concerns
caution when interpreting the results. The results of the
articles' evaluation regarding their characteristics are
shown in Table 2.
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Table 1. Assessment results of articles based on the MMERSQI index
Ne° Studies MMERSQI average

Domain Item Score %) scor?ﬂ: SD g

1. Study design

a. Single group cross-sectional or single group post-test only 0 (0%) 0+£0
Study design b. Single group pre-test & post-test 3(33.33%) 55.33+£2.62

c. Nonrandomized, 2 groups 10 4 (44.44%) 64.41 £2.32

d. Randomized controlled trial with high-risk bias 11 0 (0%) 0+0

e. Randomized controlled trial with moderate risk bias 16 2 (22.22%) 61.52+3.01
Sampling 2. Is there a power calculation for sample size?

a. No 0 5(55.56%) 60 + 6.06

b. Yes 3 4 (44.44%) 67.25+8.01

3. Are detailed participant characteristics for each arm reported?

a. No 0 2 (22.22%) 53.5+£0.5

b. Yes 3 7 (77.78%) 66 + 6.69

4. Response rate, %

a. Not reported 0.5 0 (0%) 0+0

d.>75 4 9 (100%) 63.22+7.87
Setting 5. Institutions studied

a. Single Centre 5 9 (100%) 63.22+7.87
Typeofdata ¢ Type of data

Assessment by participants 4 1 (11.11%) 54+0

a. Knowledge test (e.g., recall type questions) 6 6 (66.67%) 61.66 +£4.85

zilel:t?fil:)d knowledge test (e.g., analysis and problem-solving type g 1 (1111%) 6420

c. Skills 11 1(11.11%) 81+0
Validity  of 7 ppternal structure
evaluation
instrument b. Not reported 0 1 (11.11%) 53+0

c. Reported 5 8 (88.89%) 64.5+7.41

8. Content

c. Reported 5 9 (100%) 63.22 +7.87

9. Relationships to other variables

b. Not reported 0 9 (100%) 63.22 +7.87
Data analysis 10. Appropriateness of analysis

b. Appropriate for study design, type of data 9 9 (100%) 63.22 +7.87

11. Complexity of analysis

b. Simple inferential statistics 4 7 (77.78%) 60.14 +4.79
Outcomes 12. Outcomes

Satisfaction, attitudes, perceptions, opinions, general facts 7 2 (22.22%) 57+4

a. Low fidelity simulation or paper-based assessments 9 5 (55.56%) 60.24 +3.76

b. High fidelity simulation 12 1(11.11%) 81+0

a. Low fidelity simulation or paper-based assessments 8 1 (11.11%) 64+0

¢. Modelling and more complex analysis 2 (22.22%) 74+7

Note: The mean and standard deviation of the MMERSQI score for each item were calculated separately.
Abbreviations: MMERSQI, medical education research study quality instrument; N, number of studies; SD, standard deviation.
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Table 2. Evaluation results of characteristics of selected articles
G O 1l risk MMERSQI
Authors Place of research Study design n ame name vera . s Setting (platform) Q
(type) of bias score
Maddineshat Hamadan University Single group 30 Moral Games Moderate Classroom 53
etal. [47] of Medical Sciences pretest—posttest (Gamification) (smartphone)
Hosseini et al. Torbat Heydarieh Nonrandomized Disaster- Classroom
[45] University of 2 arou 60 themed games Moderate (computer 67
Medical Sciences group (Serious game) software)
Farsi et al. [44 . N . G lik
arsi etal. [44] Aja University of Randomized .ame 1 ¢ Classroom
. . . 56 simulation Low 81
Medical Sciences controlled trial . (smartphone)
(Serious game)
Hosseini et al. Torbat Heydarieh . Disaster- Classroom
. : Nonrandomized
[46] University of 3 orou 60 themed games Low (computer 67
Medical Sciences group (Serious game) software)
Amiri et al Aja University of Nonrandomized Training Game Hospital
. . 64 . Moderats 63
[49] Medical Sciences 2 group (Serious game) oderate (Manually)
Beheshtifar et Aja University of Nonrandomized 61 Escape room Moderate Classroom 64
al. [43] Medical Sciences 2 group (Gamification) (Manually)
Rahimi et al. Abadan University Single group Training Game Classroom
. . 77 . Moderats 59
[42] of Medical Sciences pretest—posttest (Serious game) oderate (Manually)
Mosalanejad et E tional
osalanejad ¢ Jahrom University of Single group ducationa Classroom
al. [48] . . 39 puzzles Moderate 54
Medical Sciences pretest—posttest . (Manually)
(Serious game)
Yazdani et al. . N . G lik
[ 4alz] an et a Aja University of Randomized 53 si;rﬁfatiloz Some Classroom 61
Medical Sciences controlled trial concerns (smartphone)

(Serious game)

Note: The score obtained from the assessment of each article was calculated according to the MMERSQI scale.
Abbreviations: MMERSQI, medical education research study quality instrument; n, number of participants.

The most critical aspect and the findings of the third
research question pertained to examining the
effectiveness of game-based learning methods on
learners' cognitive, affective, and behavioral components
in nursing education.

In this regard, the review of the articles showed that,
except for one study, other articles showed improvement
in participants' learning levels in different forms and
educational goal components due to using game-based
methods.

Most of the selected studies (6 articles) emphasized the
impact of game-based learning methods on participants'
cognitive components of learning. Two and three
articles, respectively, proved the positive effect of using
this method on the affective and behavioral components
of learning.

In other words, we can say that most studies have
emphasized the improvement of cognitive components
compared to learners' behavioral (clinical skills) and
affective components due to using this learning method.
The article by Yazdani et al. in 2018 was the only study
that sought to compare the effectiveness of simulation

and game-based training in the attitude of nursing
students towards cardiopulmonary resuscitation, and the
results indicated that there is no significant difference
between these two methods [41]. Meanwhile, two
articles evaluated all three components, and only one of
them reported a positive effect on all three.

In the following, the evaluation of the articles showed
that only the study by Masoumian et al. investigated
participants' satisfaction and anxiety levels during the
game-based learning method. Due to their study results,
there is an increase in satisfaction and a decrease in
anxiety among nursing students [45].

The study by Maddineshat et al. also measured learners'
satisfaction among 15 games and showed that the
Drawing or Art Production Game had the highest
satisfaction score [47].

In the end, only the article by Rahimi et al. investigated
students' grades, and the results of this study indicated
the improvement of students' grades under the game-
based learning method [42].

The evaluation of the selected articles in terms of game-
based learning efficiency is given in Table 3.
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Table 3. Evaluation of selected articles in terms of game-based learning efficiency

Authors Specialty Variable Assessment Effects
Making nursing students
Maddineshat et al. [47] Ethics Moral Sensitivity Affective more  sensitive toward
ethics issues in their
professional environment
Nursing students
N Emergency & Crisis Satisfaction & Anxicty Satlsfaptlon experience positive
Hosseini et al. [45] Management Anxiety satisfaction and reduced
anxiety
Increasing  resuscitation
Farsi et al. [44] CPR implementation Skill in CPR Behavioral skills in nursing students
Effectively improvement
Crisis & Disaster Knowledge & Behavioral Cognitive of  nursing = students

knowledge and behavioral

Hosseini et al. [46] Management Behavioral fluency regarding crisis
management
Effective impact on the
y Emergency Trailer Drugs Learning & Reminder of Cognitive learning and remmdmg' of
Amiri et al. [49] Emergency Drugs nurses regarding
emergency drugs
) ) Preparedness in Dealing Cogmt'lve Better preparing nurs'mg
. Bioterrorism . . . Affective students and nurses against
Beheshtifar et al. [43] with Bioterrorism Behavioral bioterrorism
Increasing the level of
L Pharmacology Pharmacology Scores Cognitive (Grades) pharmacology  scores in
Rahimi et al. [42] nursing students
Positive impact on the
individual and
. Psychiatric Psychiatric Course Cognitive participation learning
Mosalanejad et al. [48] (self-management and
self-reflection)
Education with serious
Affective game and simulation did
. CPR Attitude Attitude toward to CPR Cognitive not significantly affect the
Yazdani et al. [41] Behavioral attitude of nursing toward
CPR

Note: The efficiency of game-based learning was evaluated based on the reported effects in each study across cognitive, affective, and behavioral domains.

Abbreviations: CPR, cardiopulmonary resuscitation.

Discussion

The quality of the selected articles is an important factor
that can have a significant impact on the validity and
value of a systematic study. We utilized the MMERSQI
index to assess the quality of the articles, and the results
indicated a mean and standard deviation of 63.22 + 7.87
for the selected articles, reflecting a moderate to
acceptable quality of these studies.

In line with these results, the studies by Nascimento et al.
in 2021 and Gorbanev et al. in 2018 showed that the
quality of their articles for systematic review in the
MMERSQI criterion was also in the medium range [51,
52]. On the other hand, the study by Xu et al. in 2021
entitled "Learning experiences of game-based
educational intervention in nursing students," which used
the Mixed Methods Appraisal Tool (MMAT) index to
evaluate the quality of articles, showed that the overall

methodological quality of the studies was average [53].
This study's results regarding the study

design showed that the highest frequency was related to
the study of 2 non-randomized groups. Ozdemir and
Dink's study showed that most of the quantitative
interventional studies found for their systematic review
were of the non-randomized controlled trial type [30].
Contrary to these results, selected articles from another
study showed that most of the study designs were
randomized controlled trials [52]. In general, it can be
claimed that the selected articles of this study are of the
same quality as the studies conducted in other countries.
The results of the present study showed that the
prevalence of using serious games during game-based
learning is higher than that of gamification. According to
another similar study that was conducted in all fields
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of medical sciences, it was also determined that the
frequency of use of serious games is greater than
gamification [54]. Nevertheless, Zohari et al.'s study,
which was conducted on the use of these learning
methods in all medical education fields, showed that
gamification was used more than serious games [16].
The choice of game type appears to be entirely a matter
of personal preference and the researchers' judgment,
making it difficult to attribute any specific superiority or
distinction to one game over another.

One of the obvious and largely predictable results of our
study was the positive effect of using games in
improving the learning level of participants. This result
was in line with the results of most research conducted
with the aim of evaluating the effectiveness of using
games during the education process [22, 30, 31, 51, 52,
55]. However, some studies question the effectiveness of
using this method. For example, the study by Karakog et
al. indicates that the impact of game-based learning on
students' academic achievement does not vary based on
the sub-dimensions of their levels of schooling, different
types of assessments, or various disciplines [56].
However, it seems that the effectiveness of using this
method is approved by most researchers in the field of
education. Another result of the present study was that
most of the articles emphasized the impact of game-
based learning methods on participants' cognitive
components of learning. In line with this result, Ozdemir
and Dink, in 2022, during their systematic study, also
concluded that game-based learning facilitated the
achievement of learning outcomes primarily in the
cognitive domain [30]. Another study in 2020, which
tracked students' predictive knowledge after playing a
serious game based on learning analytics data, showed
that this method can significantly improve learners'
knowledge levels [57]. Other studies have emphasized
the effectiveness of using game-based methods on the
cognitive aspect of learning [58-61]. On the other hand,
some studies have not confirmed the effectiveness of
using this method in improving students' knowledge.
Telner et al. found in their study that the participants'
learning level when using game-based methods did not
differ significantly from that achieved through traditional
methods regarding their knowledge component [62].
Moreover, we found that two and three articles,
respectively, proved the positive effect of using this
method on the affective and behavioral components of
learning. In 2021, Vankus conducted special research on
the effectiveness of using game-based learning methods
on the affective domain of learning and found that most

(84%) studies reported the positive impact of this method
on students' motivation, engagement, attitudes,
enjoyment, and state of flow [63]. Examining different
texts shows that the positive effectiveness of using this
method in the affective domain is also confirmed in
different literature [64]. During their study, Zaini et al.
found that the design and development of education
based on the disaster flood game can improve the
practical performance of learners [65]. Zahler and
Musllam's study in 2021 also showed that this method
improves the clinical judgment of nursing students [66].
In addition to this, other studies have also reported the
positive effect of using game-based methods on the
clinical performance of learners in different fields of
study [30, 51, 52, 67, 68].

Consistent with the results of our last research question,
which indicated an increase in satisfaction and a decrease
in anxiety among nursing students regarding game-based
learning, the study by Davidson and Candy in 2016 also
demonstrated that this method enhances learner
satisfaction [69]. Similarly, Telner's study in 2010
yielded positive results, finding that while this method
does not enhance participants' knowledge and learning,
it does increase satisfaction with the educational
environment [62]. In 2022, Ahmed et al. also reported
the effect of using game-based methods on reducing
learners' anxiety [70]. However, Hong et al. had a
contradictory finding and stated that learners' anxiety did
not decrease significantly [71]. In this regard, the study
of Dabbous et al. in 2022 showed that the use of this
learning method can significantly increase the average
grades of pharmacy students [72]. Another similar
review has reported the positive effect of using this
method on students' achievement in science (quizzes,
final exams, and course grades) [73]. Nevertheless, the
findings indicate that, in most included studies, learner
satisfaction and academic performance associated with
the implementation of this method were reported to be
higher compared to traditional approaches.

In addition to the relatively small number of studies on
game-based learning in nursing education in Iran, one
notable limitation of this research is the difficulty and
ambiguity in evaluating the quality and manner of
gameplay. Specifically, since engaging in games within
the educational process requires distinct skills and
expertise, none of the studies have addressed the quality
of gameplay from the learners' perspective. It can be
admitted with certainty that the way the game is played
and managed can have a significant impact on its results.
In this context, the quality evaluation tool for the articles
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still needs to include an item that assesses the quality of
implementation for interventional studies.

Conclusion

The need to change the education process for medical
sciences students is unavoidable due to the importance of
their future work. The volume and compactness of the
materials and the lengthening of classes have the
potential to significantly reduce the quality of learning.
In addition to these factors, holding a class traditionally
without excitement and variety can make the conditions
for accurate and practical learning extremely difficult. At
times, these factors are unbearable for the new
generation of students who, rightly or wrongly, have
spent a significant amount of time in the gaming space,
especially games based on electronic platforms. It seems
that the expectation of students' complete adaptation to
traditional teaching methods has completely failed, and
the educational system has no choice but to bring the
educational methods closer to the interests of the
learners. This issue does not mean that education should
be completely game-oriented because this expectation is
not feasible and logical. Like many other countries, in
addition to enhancing learning outcomes as the primary
goal, the use of game-based methods as an adaptable and
flexible supplementary approach can help create a fun
and engaging educational environment.

Despite the strong evidence supporting the effectiveness
of game-based methods in enhancing learning and
making the educational environment enjoyable, their
limited use in nursing education—an essential discipline
within medical sciences—requires the attention of
academics in Iran. It appears that educational decision-
makers in the field of medical sciences remain uncertain
about integrating these methods into the academic
environment and are not approaching this issue with the
seriousness it deserves. Therefore, decision-makers
should actively create suitable platforms to promote the
use of games in various forms, as these can serve as
positive, engaging, and enjoyable supplementary
methods in nursing education. Financial support,
allocating and creating a suitable physical and virtual
space to carry out these methods, and supporting and
paying attention to teachers are among the measures that
can be effective in promoting the use of this method and
increasing the level of learning and the satisfaction of
learners. The results of our study showed that despite the
great importance of practical skills in nursing, more
research needs to be done on game-based learning
methods in this field.

As a result, there is still a research gap concerning the
effectiveness of game-based methods in teaching crucial
practical nursing skills. It is recommended that
researchers in the field of education prioritize this area of
study.
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