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Abstract 

Background  Nurses’ failure to properly apply clinical reasoning (CR) can result in diagnostic errors especially in car-
diac emergencies and critical care that compromise patient care and threaten patient safety. Therefore, nursing 
education must employ appropriate teaching approaches, particularly throughout internships, to enhance students’ 
CR skills.

Aim  This study aimed to assess the effect of game-based scenario writing on the CR of internship nursing students 
in cardiac emergencies and critical care units.

Methods  An unblinded, randomized, controlled trial with a parallel control group was conducted with 82 nursing 
students who were experiencing cardiac emergencies and critical care internships from June to September 2023. The 
participants were randomly assigned to either the intervention group (n = 41), which received game-based scenario 
writing in the two phases of the pre-internship and internship periods, or the control group (n = 41), which received 
routine internship training. Data were collected at baseline and the end of the internship course, and the instruments 
included participants’ characteristics, a CR test, and a satisfaction questionnaire.

Results  At the end of the cardiac emergencies and critical care internship course, compared with the control group, 
the intervention group presented a significant increase in CR (12.30 ± 3.6, 14.57 ± 3.9, p < 0.05). Within-group Compari-
son of pre-test and post-test CR scores only showed a significant increase in the intervention group (p = < 0.001).

Conclusions  The current study’s findings support the argument that the gamified scenario-writing method can 
be an effective and dynamic learning method. It appears that employing this approach in nursing education could 
potentially enhance the CR of nursing students during their internship courses. Therefore, applying this method is rec-
ommended to nursing educators, especially for cardiac emergencies and critical care unit internship courses.
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Introduction
Clinical reasoning (CR) is a skill, process, or outcome 
that clinical professionals such as doctors, nurses, and 
dentists rely on to observe, collect, and interpret data 
for diagnosis, treatment, and care [1]. The concept of CR 
emerged for the first time in the nursing literature during 
the 1960 s [2–4]. Nurses utilize CR in the nursing pro-
cess to identify nursing diagnoses and evaluate the out-
comes of interventions to increase patient well-being. 
The absence of proper application of CR among nurses 
can result in diagnostic errors that compromise patient 
care and pose a threat to patient safety [5, 6].

The literature lacks adequate evidence that can effec-
tively determine the development of CR skills, particu-
larly within the field of clinical nursing [4]. A study in 
Taiwan reported that 80% of undergraduate nursing stu-
dents did not have a satisfactory level of clinical compe-
tence [7]. Improving clinical competence by promoting 
CR is a top priority for higher education institutions aim-
ing to nurture nursing students [8]. Chang et  al. (2024) 
reported that even nursing students with a satisfactory 
level of clinical competency could not manage a critically 
ill patient [9].

The challenging scenarios underscore the complex-
ity and importance of clinical decision-making faced 
when delivering nursing care, particularly for critically 
ill patients [10]. Nurses in emergency and critical care 
units must make quick and vital decisions in response 
to the fast-changing health conditions of these patients 
[11]. Patient management in cardiac emergency cases is 
complicated [12]. CR enables nurses to deliver safe and 
efficient care in these cases and encourage them to make 
clinical decisions autonomously [13]. CR helps nurses 
manage new patients, interpret their information, iden-
tify alterations in patients’ critical status, and deliver 
safe nursing interventions [14]. However, insufficient CR 
among nurses may result in poor clinical decisions and 
lead to adverse patient outcomes [15, 16].

Inadequate understanding of the disease, memory 
problems with prior knowledge, incomplete data gath-
ering, and flawed information processing techniques are 
common issues regarding CR among individuals [17]. 
The necessary knowledge for diagnosing and caring for a 
disease often resides within the individual’s mind. How-
ever, since the required information is stored in their 
minds as distinct pieces with no relation, it cannot be 
accessed and brought back simultaneously in clinical 
decision-making [18]. To promote CR ability, individu-
als need to learn how to connect its components prop-
erly. Components of CR include gathering information, 
generating hypotheses, formulating a problem, making a 
differential diagnosis, selecting a primary diagnosis, and 
developing a plan of care, management, or treatment 

[19]. By choosing appropriate strategies, educators can 
help nursing students strengthen their CR and establish 
connections between its components. These strategies 
include exposure to a wide range of clinical situations, 
activation of prior knowledge (such as asking the student 
to explain why), emphasizing important features (identi-
fying essential differences in a clinical case and trying to 
find differences between similar cases), and creating clas-
sification and illness scripts [20].

Nurses and nursing students must develop their CR 
and problem-solving skills through hands-on experi-
ence in acute patient care to effectively care for criti-
cally ill patients with heart disease [21]. CR development 
facilitates the integration of theory into practice and the 
advancement of patient management in cardiac emer-
gencies and critical care [22]. The use of teaching–learn-
ing approaches such as simulation, case-based learning, 
problem-based learning, collaborative learning, think-
aloud, scenario writing, and presence in various clinical 
situations during undergraduate training programs can 
help develop CR and facilitate the integration of theory 
into practice [23, 24]. In addition to these approaches, 
multiple measures are available to assess and ensure the 
advancement of CR in an individual [20]. These assess-
ment methods also help individuals develop CR. These 
methods have been developed for evaluation in differ-
ent contexts, such as work-based learning environments 
(such as direct observation, global assessments, writ-
ten notes, and think-aloud) and nonwork-based learn-
ing environments (such as extended matching questions, 
modified essay questions, patient management problems, 
key feature examinations, and objective structured clini-
cal examinations). Nevertheless, the wide range of meth-
ods available has posed a challenge for nursing educators 
in selecting the most suitable approach for the content 
and learning environment [20].

In undergraduate programs, nursing students typically 
begin their education in cardiac emergencies and critical 
care through theoretical coursework before putting their 
knowledge into practice in a clinical setting [25]. Rely-
ing on the learning achieved in the theoretical course, it 
is possible to help students develop CR in the internship 
period by choosing appropriate methods [26]. Scenario 
writing is a method that has been introduced for training 
and assessing CR in students. In this method, students 
are divided into small groups. Then, they are presented 
with several signs and symptoms of the desired disease, 
and they are asked to write a scenario corresponding to 
these symptoms. Students examine the signs and symp-
toms, develop a scenario, diagnose the problem, practice 
clinical decision-making, and indicate strategies for pro-
viding patient care. Implementing this method before the 
internship allows for a realm of unforeseen opportunities 
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and circumstances, offering nursing students the chance 
to make trial decisions before diving into clinical training. 
The development and presentation of a scenario by stu-
dents, among other peers, increases self-confidence and 
improves CR [27]. In addition to the use of this method 
for CR learning and assessment, the progression of CR 
must be prioritized throughout the internship period. 
The use of CR assessment methods in work-based learn-
ing environments, such as written notes in the internship 
period, accompanied by feedback and reflection, facili-
tates the continuation of the development of CR [20].

The introduction of approaches that help the devel-
opment of CR is one of the innovations of recent years 
in medical science education, especially nursing [28]. 
In addition, the introduction of gamification is another 
recent educational innovation [29]. Gamified education 
can help improve knowledge, skills, and clinical compe-
tencies cost-effectively [30]. In gamification, game princi-
ples are combined with educational content or objectives 
to motivate student learning [31]. Over the past few 
years, medical education researchers have utilized game 
concepts to design various analog and digital educational 
games [32]. Gamified education can be used in a wide 
range of situations, from classroom simulation to virtual 
reality or augmented reality, according to educational 
content and facilities [33]. Considering that CR involves 
the use of cognition and metacognition to make profes-
sional judgments and inferences and solve problems [34], 
the use of game principles can help develop CR by creat-
ing pleasure in learning activities [29].

As mentioned above, we hypothesized that combin-
ing the game principles with the scenario writing test in 
the classroom and the clinical written notes in the car-
diac emergencies and critical care internship course can 
change the CR ability of nursing internship students. This 
study aimed to assess the effect of game-based scenario 
writing on the CR of internship nursing students in car-
diac emergencies and critical care units.

Method
Study design
The present study is an unblinded, randomized, con-
trolled trial with a parallel control group.

Study setting, participants and sampling
The study settings were the School of Nursing and Mid-
wifery, Shahid Sadoughi University of Medical Sciences, 
Yazd, Iran, and Afshar Hospital, a university-affiliated 
hospital that is the major cardiac center in Yazd Prov-
ince, Iran. In Iran, a bachelor’s degree in nursing is four 
years, and students complete two semesters each aca-
demic year. In the last year of nursing, i.e., the 7 th and 
8 th semesters, nursing students are trained in the clinical 

environment, which is called the internship period. Sev-
eral internship courses are held during this period, one 
of which is the cardiac emergencies and critical care 
internship course [35]. The nursing education curriculum 
established by the Ministry of Health in Iran outlines that 
students achieve theoretical knowledge of cardiac emer-
gencies and critical care management in their fifth and 
sixth semesters. In the 7 th or 8 th semester, they acquire 
the ability to merge theoretical knowledge with practical 
application in cardiac and emergency care settings.

Owing to the requirement of passing theoretical 
courses in cardiac emergencies and critical care, nurs-
ing students in their first days of the 7 th semester were 
eligible for participation in this study (before entering 
the internship period). Willingness to participate in the 
study and being an internship student in the field of car-
diac emergencies and critical care were other inclusion 
criteria in this study. Participants who had previously 
been involved in both scenario writing workshops and 
advanced echocardiogram interpretation workshops and 
did not pass the theoretical academic units of cardiac 
emergencies and critical care were not included in the 
study.

Based on the initial values from the study of Hong 
and Yu [36], and considering α = 0.05, β = 0.20, d = 2.4, 
S1 = 3.94, and S2 = 3.38, the required sample size was 
obtained as 38. Considering 15% attrition, this resulted in 
a final sample size of 45 students in each group.

Sample size formula:

To be conservative and avoid the negative impact of 
attrition, 90 students were included in the study. For 
random assignment via online software (www.​ran-
dom.​org/​seque​nces/), each student was given a code 
between 1 and 90 and randomly assigned to two groups 
on the basis of the output of the software: a game-based 
scenario writing program (GSWP) or an interven-
tion group (n = 45) and a typical internship program 
(TIP) or a control group (n = 45). Students entered the 
study after providing informed consent. Eight students 
were excluded from the study for various reasons. In 
the intervention group, four students were excluded: 
two students did not attend the session workshops 
fully, one student did not complete the questionnaires, 
and one student withdrew from the study. In the con-
trol group, similarly, four students were excluded: one 
student failed to complete the initial questionnaires 
and expressed an unwillingness to participate in the 
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research, two students did not complete the question-
naires in the post-test, and one student withdrew from 
the study. As a result, we had a total sample size of 82 
individuals whose data were examined, with 41 partici-
pants assigned to the GSWP (intervention) group and 
another 41 participants assigned to the TIP (control) 
group Fig. 1.

Data collection
The period of data gathering spanned from June to Sep-
tember 2023. The intervention period in both groups 
lasted 10 weeks. At the beginning of the study, stu-
dents from both groups came to the nursing school, 
where they completed an informed consent form, pro-
vided demographic information, and took a pretest. The 
demographic questionnaire sought information on age, 

Fig. 1  Participant flow diagram (CONSORT 2010)
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gender, GPA, and previous attendance at CR workshops, 
as well as scenario writing and game-based seminars and 
courses. To avoid contamination of the intervention and 
prevent the information from interacting between the 
two groups, the internship shifts of students in the con-
trol and intervention groups were not scheduled simul-
taneously in the same hospital wards. Additionally, At 
the outset of the study, students were informed that they 
must refrain from disclosing any information or training 
received throughout the cardiac emergency and critical 
care internship to their peers in the control group until 
the completion of the study.

Within the University Learning Management System 
(LMS), the students spent 45 min taking the pretest. 
Next, participants in the GSWP engaged in two ini-
tial sessions of intervention for two days, spending four 
hours each day. The individuals from both groups sub-
sequently took part in the internship program of cardiac 
emergencies and intensive care. Students in both groups 
received routine internship training. The internship pro-
gram requires participants to complete 11 seven-hour 
shifts in cardiac emergency and critical care units in 
the direction of faculty members and cardiac unit head 
nurses. Throughout the internship course, the students in 
the intervention group were asked to produce five writ-
ten notes outlining critical cardiac cases they managed 
while caring for patients. To limit interaction between 
the students in the intervention and control groups, 
internship shifts were carefully scheduled during the 
study period. Once all the students finished their intern-
ship period (two months after the study commenced), 
they underwent the posttest. The posttest was conducted 
in the same way as the pretest. The CR tests in the pretest 
and posttest included key feature (KF) and comprehen-
sive integrative puzzle (CIP) questions.

Both groups had their satisfaction levels assessed via 
a researcher-made questionnaire after completing car-
diac emergencies and critical care internship courses. 
To ensure a balance of learning opportunities for both 
groups, the control group attended the game-based sce-
nario writing sessions as the intervention group at the 
end of the study.

Study intervention
The intervention was implemented by the research team 
and a teaching team in two phases, including two faculty 
members (named F1 and F2) from the medical-surgical 
nursing department who possess several years of experi-
ence in working and teaching in the cardiac critical care 
and emergency departments and one faculty member 
from the medical education department (named F3). 
Phase one consists of initial game-based scenario writ-
ing sessions in eight steps over two days. In phase two, 

the continual assessment of CR during the internship was 
performed via written clinical notes.

Phase one, game‑based scenario writing sessions

First day  In the first step, the medical education fac-
ulty outlined the goals and approach to conducting the 
scenario writing sessions for 40 min for the students. 
Then, the students were split into 15 groups composed 
of three individuals, each in the second step. F1 elabo-
rated on the game’s methodology in 30 min. During the 
third step of the intervention, the students responded to 
twenty multiple-choice questions regarding cardiovascu-
lar emergencies. The cognitive level of the questions var-
ied, with 20–25% falling under Taxonomy One, 60–65% 
under Taxonomy Two, and 10–15% under Taxonomy 
Three, following Milman multiple-choice question design 
principles [37]. Once the answers were verified, the 
teams’ scores were shared, and F2 explained the correct 
responses and potential questions via the Pendleton feed-
back method [38, 39]. On the basis of the exam scores, 
the top three teams were each awarded one of the follow-
ing prizes, selected by their members: Team members 
in different groups have the option to switch positions if 
both parties consent, to receive a tip from the professors 
in the next step as a bonus card, and to ignore a mistake 
in the next stage as a life card. In this phase, the primary 
focus was to summarize the course content, clarify game 
rules, and establish a collaborative and teamwork-ori-
ented environment for students. In total, an hour and a 
half were considered for this section.
F3 used examples to teach the students the scenario writ-
ing method in the fourth step. F3 took measures to ensure 
that the students had all the necessary details for creat-
ing the scenario. This stage lasted for 30 min. Once this 
segment concluded, the students were allotted a 15-min 
break for snacks. In the fifth step, the students were 
instructed to create two clinical scenarios drawn from 
the given explanations and keywords, actively engage in 
group interactions within a 20-min timeframe for each 
set of words, and prepare to present these scenarios dur-
ing the second day. The implementation of this step also 
took 40 min. In steps four and five, groups could use their 
awards.

Second day  During the sixth step of the intervention, 
the representatives of each group presented the devel-
oped scenario for 5 min. After each presentation, the 
professors exchanged thoughts with other groups regard-
ing both the positive aspects and areas needing improve-
ment or potential errors within the written scenario 
over a 3-min conference. Using an online checklist as 
their tool for assessment, the teaching team and group 
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representatives rated the scenarios on the basis of their 
size, integration of signs and symptoms, coherence, use 
of clinical indicators, and proximity to real descriptions. 
This step took approximately two hours.

In the seventh step, after reviewing the checklists, a 
summary of the key points was compiled, and the three 
top teams were announced and inspired. Approximately 
30 min was considered for this step. In the end, F1 facili-
tated a 30-min debriefing session aimed at reconsider-
ing important points and frequent mistakes that were 
spotted.

Phase two, clinical written notes throughout the internship 
course
In the intervention group, students received their intern-
ship training in cardiac emergencies and intensive care. 
Students in the same groups in phase one started the 
internship course. The competition between the groups 
continued in this phase as well. Once more, the top three 
groups from the first phase were awarded one of the three 
prizes suggested in the prior phase on the basis of their 
preference. Groups could use their prize during phase 
two. In this course, the groups were asked to write five 
structured written notes about five patients hospitalized 
in the cardiac emergency and critical care wards. During 
the internship, the students wrote scenarios on the basis 
of written notes of their clinical conditions, demographic 
information, and disease patterns. Next, nursing diagno-
ses and patient management plans were completed for 
that case. The students should mention the reasons for 
the proposed nursing interventions. The written notes 
from the groups were shared with F1 and F2. At the end 
of this internship course, all the groups met again in the 
classroom. The group representatives presented two 
cases (scenarios) in 15 min on the basis of the choices of 
the group members. The evaluation was performed on 
the basis of checklists by the teaching team and repre-
sentatives. The sum of the scores of the two phases was 
used to determine the final score of the top groups. The 
top three groups were announced and awarded awards.

Instruments
Clinical reasoning tests (key features‑KF and comprehensive 
integrative puzzle‑CIP)
The test consisted of seven questions (five KF questions 
and two CIP questions). The KF questions included five 
cases, each with eight choices. The students had the 
opportunity to select from a total of eight options, opting 
for either one correct answer or up to three. The num-
ber of correct choices was specified in the description 
of the question body; if the student chose more than the 

number of correct options, a negative grade was consid-
ered for the student.

Two questions were designed as CIPs. The three main 
parts of the questionnaire included scenarios, signs, and 
nursing interventions. Each part contains three options: 
A, B, and C. The scenario part presented three alterna-
tives stemming from three clinical cases. The sign part 
included descriptions of signs connected to three distinct 
clinical cases. Three nursing care options were detailed 
in the nursing intervention section for the three cases 
mentioned earlier. Following that, the response sec-
tion depicted three distinct modes of answers through 
four choices (e.g., the first choice being CAA, BAC, and 
AAC). Those students who selected the choice contain-
ing three accurate modes were successful in arriving at 
the right solution.

The development of the questions involved inviting 
three nursing faculty members with expertise in cardiac 
emergencies and intensive care from the Department of 
Medical-Surgical Nursing. They then gathered in one ses-
sion to discuss and refine the strengths and weaknesses 
of the questions. To assess face and content validity, the 
test was given to ten faculty members in the Depart-
ments of Medical-Surgical Nursing and Medical Educa-
tion. During this phase, feedback from the faculties was 
implemented, resulting in the completion of the test ver-
sion for use in both the pretest and posttest. The internal 
consistency of the questionnaire was also acceptable on 
the basis of Cronbach’s alpha coefficient (0.78). The CR 
score ranged from 0–20 (Supplementary file 1).

Satisfaction questionnaire
A descriptive survey was completed at the end of the 
internship course to gather information. The results of 
this step of the survey show the level of satisfaction of 
the participants in the two groups in different areas. The 
satisfaction questionnaire was researcher-developed and 
presented electronically. The participants were asked to 
rate their level of satisfaction with each category on a 
Likert scale ranging from strongly agree (5) to strongly 
disagree (1). This questionnaire consists of 20 items in 
three parts, which ask about students’ satisfaction with 
the course content domain in nine items with scores 
ranging from 9–45, instructor domain with seven items 
with scores ranging from 7–35, and four items in learn-
ing environment domain scores ranging 4–25. Two steps 
were passed to ensure the psychometric reliability of the 
tool. Initially, face validity was assessed through indi-
vidual interviews with students, allowing participants 
to provide valuable feedback on the difficulty level, suit-
ability, and clarity of the items. In the subsequent step, 
the content validity of the questionnaire was tested by 10 
faculty members of the Nursing School. In this step, the 
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relevance, clarity, and simplicity of the satisfaction ques-
tionnaire were assessed using the Content Validity Index 
(CVI). The CVI scores obtained for relevance, clarity, 
and simplicity were 0.85, 0.92, and 0.95, respectively. The 
questionnaire’s internal consistency was 0.83 using Cron-
bach’s alpha (Supplementary file 1).

Ethical considerations
Ethics approval was issued by the Research Ethics Com-
mittee of Shahid Sadoughi University of Medical Sci-
ences and Health Services of the Institutional Review 
Board (IRB) (code of ethics IR.SSU.RSI.REC.1402.022). 
Blinding was not feasible in the study because the inter-
vention was easily recognizable by both the researcher 
and participants. Throughout this research, the guide-
lines outlined in the Declaration of Helsinki were fol-
lowed, such as clarifying the research goals and obtaining 
informed consent from participants, offering the choice 
to partake in the study, ensuring the ability to withdraw 
at any time, emphasizing the safety of the interventions, 
answering questions and providing the results to par-
ticipants if desired [40]. Students in both groups could 
choose not to take the test or attend training sessions, 
instead requesting regular internship training. The stu-
dents were guaranteed that their academic evaluation 
would remain unaffected by any of the test scores col-
lected in this research. Furthermore, if they are unwilling 
to participate, dealing with faculty members in the study 
will not pose a problem for them.

Data analysis
The data were analyzed via SPSS version 23 (IBM Corpo-
ration, NY). By following the normal distribution of the 
data of CR and satisfaction scores, parametric analysis 
was selected as the appropriate analytical method. Quan-
titative variables are presented as the means and standard 
deviations, whereas categorical variables are presented as 
frequencies and percentages. The pretest homogeneity of 
the general characteristics and dependent variables was 
assessed through chi-square tests. For bivariate analysis, 
when the variable was compared with quantitative varia-
bles by pre- and post-test periods, Student’s t-test (paired 
and independent) was used.

Results
Baseline characteristics
In this study, of the 90 nursing students who were 
included, 82 completed the questionnaires entirely (41 
individuals in each group). Table  1 shows the results of 
the main measured demographic variables in both study 
groups. The participants in both groups reported a lack of 
experience in attending similar workshops on CR, gami-
fication, and scenario writing. There was no significant 

relationship (P value > 0.05). As a result, the two groups 
were homogeneous in terms of these variables at the 
beginning of the study.

Between‑group comparison of the clinical reasoning score
According to Table  2, the results of the independent 
t-test revealed that the average CR scores in the GSWP 
(intervention) group increased significantly compared 
with those in the TIP (control) group (P value = 0.008).

Within‑group comparison of the clinical reasoning score
According to Table  3, in the TIP group, the average CR 
score was 13.43 ± 4.27 in the pretest and 12.30 ± 3.60 in 
the posttest, which was a statistically significant differ-
ence (p value < 0.001). Compared with that of the pretest, 
the average score of the posttest decreased. In the GSWP 
group, the average pretest CR score was 12.06 ± 3.95, and 
the posttest CR score was increased to 14.57 ± 3.90, which 
was a statistically significant difference (p value < 0.001).

Satisfaction scores of the two groups
According to Table 4, the intervention’s average satisfac-
tion scores in all domains were higher than those of the 
control group. This difference was significant only in the 
instructor domain (p-value = 0.035).

Discussion
This study investigated the effect of the game-based sce-
nario writing program on the CR of nursing students 
during the internship period in cardiac emergencies and 

Table 1  Characteristics of the study sample (N = 82) and 
comparisons between the intervention and control groups

Abbreviations: Chi-square (χ2), N sample size, M mean, SD standard deviation

p <.05

Variables Study sample 
Frequency (%)

Intervention 
group (N = 
41)

Control 
group (N = 
41)

p-value

Gender
  Male 36 (43.9) 17 (41.46) 19 (46.34) χ2 = 

0.198

  Female 46 (56.1) 24 (58.54) 22 (53.66) df = 1

p = 0.656

Age
  20–22 72 (87.80) 37 (90.24) 35 (85.36) χ2 = 

0.123

  23–25 10 (12. 20) 4 (9.76) 6 (14.64) df = 1

p = 0.445

GPA status
  14–16 12 (14.64) 6 (14.64) 6 (14.64) χ2 = 0.00

  16.01–18 70 (85.36) 35 (85.36) 35 (85.36) df = 1

p = 1.00
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critical care. To the best of our knowledge, the current 
study is the first to assess the effectiveness of combining 
scenario writing and gamification in nursing students’ 
CR. The findings indicated that the gamified scenario 
writing educational intervention may enhance nursing 
students’ CR skills for providing nursing care in cardiac 
emergencies and critical care. A review of the literature 
has shown that the use of game-based learning [41, 42] 
approaches positively improve students’ clinical deci-
sion-making skills. A systematic review revealed that 
students’ experience, involvement, and motivation were 
enhanced through gamification training approaches, 
leading to improved teamwork and student relation-
ships [43]. The findings of a quasi-experimental study, 
which investigated the impact of escape rooms as a gam-
ification-based educational tool on nursing students’ CR 
and teamwork skills, revealed that students engaged in 
escape room activities showed significant improvements 

in CR, decision-making, collaboration, and leadership 
skills. This educational approach not only enhanced stu-
dent engagement but also facilitated the application of 
theoretical knowledge in practical settings [44]. A scop-
ing review showed that educational strategies, includ-
ing the use of case studies, problem-based learning, and 
serious games, provide the opportunity to practice and 
make decisions in different clinical practice situations 
and develop CR skills in nursing students [45]. However, 
a multimethod study showed that applying serious games 
in the context of teaching acute heart failure to nursing 
students could improve students’ engagement and intrin-
sic motivation. Still, it did not significantly improve their 
CR scores [46].

Few studies have also examined the effectiveness of 
scenario writing on CR. In line with the current study’s 
results, Akbari et al. (2022) reported that short-term sce-
nario writing training can effectively improve the CR of 

Table 2  Between-group comparison of the total CR score at two data collection times

Abbreviations: Mean, SD standard deviation

p <.05
* Independent t-test

Variables Control group Intervention group Independent t-test statistics

M SD M SD t* p-value

Pre 13.43 4.27 12.06 3.95 − 1.515 0.134

Post 12.30 3.60 14.57 3.90 2.732 0.008

Table 3  Within-group comparison of the total CR score at two data collection times

Abbreviations: Mean, SD standard deviation

p <.05
* Paired t-test

Variables Pre Post t* p-value

M SD M SD

Control group (N = 41) 13.43 4.27 12.30 3.60 4.58 < 0.001

Intervention group (N = 41) 12.06 3.95 14.57 3.90 12.75 < 0.001

Table 4  Comparison of the satisfaction scores between the intervention and control groups

Abbreviations: Mean, SD standard deviation

p <.05
* Independent t-test

Satisfaction items Intervention group Control group t* p-value

M SD M SD

Content Domain 41.29 6.21 38.87 5.7 1.8 0.073

Instructor Domain 30.0 4.37 29.17 3.68 0.928 0.035

Learning environment Domain 20.39 3.27 20.04 3.42 0.462 0.64



Page 9 of 11Antikchi et al. BMC Medical Education          (2025) 25:597 	

medical student internships during the internal depart-
ment’s rotation period [27]. Aliyari et al. (2019) reported 
that the teaching of CR in emergency nursing during 
crises has significantly improved and promoted critical 
thinking in nursing students [5].

The results of the comparison within the groups before 
and after indicated that the average CR scores in both 
groups showed a significant difference. Based on the 
results, the average score in the control group decreased 
in the post-test compared to the pre-test, but in the inter-
vention group, the average post-test score improved 
compared to the pre-test. To explain this finding, it could 
be noted that the current study was designed using gami-
fication techniques based on real-life cardiac patient 
management scenarios and using gamification elements 
based on several key learning theories for the interven-
tion group. David Kolb’s Experiential Learning Theory is 
one of the main theories supporting this study. According 
to this theory, learning occurs through direct and active 
experience [47]. In this study, students actively applied 
their knowledge and strengthened their CR and decision-
making skills by participating in simulated cardiac patient 
management scenarios. This approach allowed them to 
gain meaningful experiences by encountering realistic 
clinical situations. Constructivism theory also plays an 
essential role in this method. According to this theory, 
learners construct new knowledge based on their previ-
ous knowledge and experiences [48]. In the gamification 
scenarios, students actively structured their knowledge 
by analyzing information, solving problems, and mak-
ing decisions in simulated situations. This process helped 
them apply theoretical concepts to practical situations 
and gain a deeper understanding of the management of 
cardiac patients. Social learning theory was also used in 
this method. Students learned teamwork, communica-
tion, and leadership skills through interacting and col-
laborating with their teammates to solve scenarios [49]. 
These social interactions could help to enhance learn-
ing and improve group performance. Overall, the study 
intervention tried to create a dynamic and interactive 
environment for teaching CR and teamwork to nursing 
students by combining experiential learning, constructiv-
ism, and social learning theories. These methods might 
have made learning more engaging and prepared stu-
dents to face real clinical challenges.

After the internship course in cardiac emergencies and 
critical care concluded, a survey was conducted to assess 
student satisfaction with the teaching methods imple-
mented in both groups. The results of the study indi-
cated a significant difference in student satisfaction in 
the instructor domain (p value = 0.035). However, no sig-
nificant difference was observed between the students in 
the two groups in the content and learning environment 

domains (p value > 0.05). A study that applied gamifica-
tion and augmented reality in mechanical ventilation 
training for nursing students reported a high level of sat-
isfaction among students with the educational methods 
used [50]. A systematic review revealed that gamifica-
tion increases satisfaction with the learning experience 
and meaningful improvement in learning outcomes [51]. 
Awada et  al. (2024) applied the effectiveness of virtual 
patient platforms designed for learning CR in cardiovas-
cular diseases. This platform included simple to complex 
scenarios to investigate heart diseases. The results of the 
study indicated a high level of satisfaction among stu-
dents and educators due to the flexibility in generating 
the platform scenario and providing feedback on the stu-
dent’s performance [52].

Limitations
This study has several limitations. First, the complex-
ity of CR makes it challenging to assess. However, we 
utilized validated assessment methods, specifically the 
KF and CIP, as the educational literature has confirmed 
their reliability [53]. Additionally, students received 
clear instructions on how to complete the assessments 
before they commenced. Second, the analysis did not 
account for confounding variables, which represents 
a significant limitation. We did consider demographic 
variables, including age, gender, and GPA, ensuring they 
were balanced between both groups. Third, the motiva-
tion regarding learning and the course was not assessed, 
which presents another limitation of this study. Under-
standing the impact of motivation on student engage-
ment and performance could provide valuable insights 
for future research. However, we tried to assess students’ 
satisfaction with the course. This approach allows us to 
gather feedback on the strengths and weaknesses of the 
educational program and can guide future improvements 
[54]. Fourth, the evaluation of students’ CR was limited 
to a single field, cardiac emergencies, and critical care, 
and conducting the study in just one center may affect 
the generalizability of the findings. Future research that 
incorporates an expanded scenario-writing approach 
with more gaming features in various nursing clini-
cal learning environments will aid in enhancing CR and 
clinical competence among nursing students in managing 
diverse critical situations.

Conclusions
This study effectively integrates game-based learning 
with scenario-based learning in nursing education, pro-
viding an innovative and practical approach to the field. 
It appears that employing this approach in nursing 
education could potentially enhance the CR of nurs-
ing students during their internship courses in cardiac 
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emergencies and critical care units. This method may 
serve as a valuable addition to nursing educators’ strat-
egies, potentially fostering a more engaging and moti-
vating learning environment that supports students in 
developing CR, which is required for their future roles 
in cardiac emergencies and critical care settings.

Furthermore, it is important to acknowledge the lack 
of existing research on scenario writing methods in 
the nursing educational field. This suggests a need for 
future studies to explore the impact of this teaching 
method, especially when combined with gamification, 
compared with other educational approaches currently 
used to improve CR in nursing education.
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