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Research Paper
The Effects of Smartphone-based Learning on the 
Knowledge, Attitude, and Perception of Disaster 
Preparedness Among Nurses

Background: The increasing reliance on technology in various fields has prompted the 
exploration of smartphone-based learning as a viable educational tool, particularly in the health 
care sector. Given the significant challenges posed by the COVID-19 pandemic, enhancing 
nurses’ readiness to respond effectively to disasters and health crises has become more critical. 
This study aims to evaluate the effects of smartphone-based learning on nurses’ knowledge, 
attitude, and perception regarding disaster preparedness.

Methods: This quasi-experimental study used a pre-test-post-test design with a control group 
in Falavarjan City, Iran, urban hospitals from June to September 2020. All 204 eligible nurses 
in the study settings were recruited and randomly allocated to either a control (n=102) or an 
intervention (n=102) group. An educational Android app was designed and provided to the 
intervention group for one month. The subjects completed the disaster preparedness evaluation 
tool and the disaster preparedness questionnaire before and one month after the intervention. 
The data analysis used descriptive statistics (absolute and relative frequencies, Mean±SD) 
and inferential statistics (analysis of variance, the independent t-test, paired t-test, and the chi-
square test). The study utilized SPSS software, version 22, and a significance level of 0.05 was 
considered for all statistical tests.

Results: The groups showed no significant differences regarding the pre-test mean scores of 
disaster preparedness knowledge, attitude, and perception. No significant difference was also 
seen in the post-test mean score of disaster preparedness knowledge and attitude (P=0.20). 
However, the post-test mean score of disaster preparedness perception in the intervention group 
was greater than that in the control group (P<0.001). 

Conclusion: Smartphone-based learning can promote nurses’ disaster preparedness perception, 
particularly during the COVID-19 pandemic.
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Introduction

espite significant scientific advances in 
recent decades, disasters continue to re-
sult in substantial loss of life and assets 
(Mitchell et al., 2016). All communities 
worldwide are threatened by at least one 
type of disaster (Labrague et al., 2018). 

Iran, a country in Asia, has always been one of the most 
vulnerable nations to disasters (Ardalan et al., 2016; Ka-
hen, 2025). Notably, natural disasters such as massive 
earthquakes have inflicted substantial human losses in 
Iran in the recent past (Tavakoli et al., 2017).

Disaster preparedness is deemed essential given the pro-
found effects of disasters on human life (Yeo & Com-
fort, 2017). Disaster preparedness is linked to improved 
disaster response and assures efficient service delivery to 
those affected by disasters (Najafi Ghezeljeh et al., 2019; 
Najafi Ghezeljeh et al., 2022). Among health care pro-
viders, nurses are more important in preparing for these 
crises due to their involvement in the front line of disaster 
management (Heagele, 2017). Despite health care pro-
fessionals’ pivotal role in disaster response, studies indi-
cate that many nurses do not feel adequately equipped to 
handle such circumstances (Heagele, 2017). In disaster 
management, nurses apply their professional knowledge 
and skills to devise approaches for minimizing disaster-
related harm and eradicating threats to human lives (Yeo 
& Comfort, 2017). During disaster management, nurses 

use their professional knowledge and skills to develop 
methods for mitigating disaster-related damages and 
eliminating threats to human lives (Veenema, 2018). 
The novel coronavirus 2019 (COVID-19) pandemic has 
further underscored nurses’ substantial contributions to 
managing disasters and crises (Al Thobaity & Alsham-
mari, 2020; Songwathana & Timalsina, 2021). More-
over, nurses’ professional competencies, particularly in 
emergency management and patient care, are essential for 
assisting disaster victims (Parrillo et al., 2016).

Nurses should have adequate preparedness to deliver 
services and solve problems in disaster situations (Al 
Thobaity & Alshammari, 2020; Songwathana & Timal-
sina, 2021). The World Health Organization (WHO) also 
recommends that all countries, regardless of disaster rate, 
prepare their health care providers for disaster manage-
ment (Loke & Fung, 2014). Nonetheless, some studies 
reported that many nurses exhibit limited readiness for 
disaster management (Loke & Fung, 2014; Ahmed et al., 
2023). For example, a study shows that the level of disas-
ter preparedness among Indian nurses ranges from low to 
moderate (Martono et al., 2019). Another study reports 
that most Japanese nurses deployed to disaster regions are 
unsure of their actions, experience varying degrees of un-
certainty, and believe they should wait for their managers’ 
commands (Maeda et al., 2016). Similarly, a study in Iran 
reveals nurses possess inadequate knowledge, attitudes, 
and practices regarding disaster management (Azadi et 
al., 2018). Moreover, several studies in Iran highlight that 
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Highlights 

● The study evaluates smartphone-based learning’s impact on nurses’ disaster preparedness.

● This quasi-experimental study was conducted in urban hospitals in Iran.

● The analysis showed no significant differences in knowledge and attitude scores between the study groups.

● The intervention group exhibited an improved perception of disaster preparedness.

● Smartphone-based learning was beneficial for nurses during the COVID-19 pandemic.

Plain Language Summary 

This study explored how smartphone apps can help nurses better prepare for disasters. We recruited 204 nurses in 
urban hospitals in Iran and divided them into two groups. One group used the app for a month, while the other did not. 
Before and after the study, we asked the nurses about their knowledge, attitude, and perception of disaster preparedness. 
We found no differences in knowledge and attitude between the two groups. However, after the study, the group using 
the app better perceived disaster preparedness. So, a smartphone app can help nurses feel more prepared for disasters, 
especially during the pandemic.

Mirlohi., et al., 2025. Improving Disaster Preparedness Among Nurses. JCCNC, 11(2), pp. 125-136.

http://jccnc.iums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://www.who.int/


127

May 2025. Volume 11. Number 2

even though disaster preparedness guidelines are available 
in hospitals, nurses’ levels of disaster preparedness range 
from low to moderate (Farajzadeh et al., 2017; Rahma-
ti-Najarkolaei et al., 2017). Some studies indicate that 
nurses exhibit limited disaster preparedness despite their 
crucial role in serving disaster victims (Labrague et al., 
2018; Husna et al., 2022).

Given nurses’ constrained disaster preparedness and 
relatively limited knowledge of disaster management, 
educational interventions are imperative to enhance 
their understanding and skills in this area (NASH, 2017; 
Kalanlar, 2018). The fundamental mission of medi-
cal education lies in nurturing competent professionals 
equipped with the requisite knowledge, attitudes, and 
skills for upholding and advancing public health, espe-
cially in disasters (Ataei et al., 2020). Diverse methods 
exist for augmenting nurses’ disaster preparedness. Some 
examples are simulation training, disaster scenario simu-
lations, and ongoing training initiatives (Labrague et al., 
2018). However, these approaches require direct interac-
tion between educators and learners, creating the risk of 
infection transmission during the COVID-19 pandemic 
(Pokhrel & Chhetri, 2021). Moreover, traditional teach-
ing methods cannot fulfill the different educational needs 
of learners. Therefore, electronic learning (e-learning) 
methods should be embraced and prioritized for academ-
ic purposes (Biswas et al., 2020; Morin, 2020) because 
e-learning methods can be associated with better learning 
outcomes in these circumstances (Rahal et al., 2018). 

Smartphone-based learning stands as a noteworthy form 
of e-learning, driven by the rapid advancements in smart-
phone technology. It has spurred educators’ heightened 
interest in employing smartphones to facilitate education 
and foster enhanced learning (Price et al., 2018; Short et 
al., 2014). Smartphones have become pivotal tools grant-
ing nurses seamless access to information, substantially 
improving their professional prowess and performance 
(Beauregard et al., 2017). Demonstrating this shift, a 
study reveals that nurses are enthusiastic about leverag-
ing smartphones and social media as educational resourc-
es (Hay et al., 2017). Additionally, research showcases 
the considerable positive impact of smartphone-based 
learning on nursing students’ prehospital trauma manage-
ment skills (Taziki Balajelini & Najafi Ghezeljeh, 2018). 
Smartphone-based mobile learning positively influences 
nursing students by enhancing their knowledge, skills, 
confidence, and attitude toward education (Kim & Park, 
2019; Cho & Lee, 2016). It is seen as an alternative or 
supplementary method for nursing education. Similarly, 
it has been indicated that disaster preparedness education 
through social media has the potential to augment emer-

gency nurses’ knowledge despite their demanding work-
loads and time constraints for learning (Najafi Ghezeljeh 
et al., 2019). Studying the impact of smartphone-based 
learning on nurses’ disaster preparedness can unveil 
existing educational gaps (Heagele, 2017). This insight 
helps healthcare organizations in designing targeted in-
terventions aimed at bolstering overall readiness and re-
sponse, thereby enhancing patient outcomes during cri-
ses and disasters. This study is essential as it explores the 
impact of smartphone-based learning on enhancing nurs-
es’ knowledge, attitudes, and perceptions of disaster pre-
paredness, ultimately aiming to improve their response 
capabilities in emergencies. Therefore, we undertook this 
study intending to evaluate the effects of smartphone-
based mobile learning on disaster preparedness-related 
knowledge, attitude, and perception among nurses.

Materials and Methods

Design, setting, and sample

This quasi-experimental study used a pre-test-post-test 
design with a control group from June to September 2020. 

The study settings were Imam Khomeini and Shafa 
hospitals in Falavarjan City, Iran. These two teaching 
hospitals are affiliated with the Isfahan University of 
Medical Sciences in Isfahan Province, Iran, with 280 
nursing staff in different general and specialty wards. 
The census included all eligible nurses from these hos-
pitals in the study. The inclusion criteria were consent to 
participate in the study, a bachelor’s degree or higher in 
nursing, at least 6 months of clinical work experience as 
a nurse, and having a smartphone. In total, 204 nurses 
were eligible and recruited. The subjects were randomly 
allocated to either a control (n=102) or an intervention 
group (n=102) using block randomization with a block 
size of 4 and a randomization ratio 1:1.

Data collection

The data collection instruments of this study encom-
passed a demographic questionnaire, the disaster pre-
paredness evaluation tool (DPET), and the disaster 
preparedness questionnaire (DPQ) (Al Khalaileh et al., 
2010). The demographic questionnaire comprised items 
related to age, educational level, clinical work experi-
ence, experience in an emergency department, experi-
ence in other hospital wards, history of care delivery to 
disaster victims, history of participation in disaster man-
agement educational courses, time passed from the last 
participation in such courses, and history of membership 
in the crisis management committees.
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The DPET was used to assess nurses’ perceptions re-
garding disaster preparedness (Al Khalaileh et al., 2010). 
This tool is composed of 46 items in three subscales, 
namely predisaster preparedness (25 items), response 
(15 items), and recovery (6 items). The items were 
scored on a 6-point Likert scale as follows: 1=“strongly 
disagree,” 2=“disagree,” 3=“slightly agree,” 4=“neither 
agree nor disagree,” 5=“agree,” and 6=“strongly agree.” 
Total scores range from 46 to 276, with higher scores 
indicating better disaster preparedness-related percep-
tion. The tool’s developers reported its Cronbach α as 
0.93 (Al Khalaileh et al., 2010). In this study, the content 
was first translated into Persian. Then, we asked another 
linguist to translate this content into English literally 
and word-for-word. Finally, the back translation was 
compared with the original text to ensure the correct-
ness and completeness of the back translation. For this 
purpose, the content validity of the tool was evaluated 
and confirmed by 10 experts from the nursing faculty. 
Its Cronbach α was calculated as 0.961. The DPQ was 
used to assess disaster preparedness-related knowledge 
and attitude. The knowledge subscale encompasses 27 
items addressing knowledge about disaster management 
and nursing responsibilities during disasters. The items 
are scored either 0 (wrong answer) or 1 (correct answer). 
The Kuder-Richardson coefficient of the knowledge 
subscale was reported as 0.659 (Al Khalaileh et al., 
2010). The attitude subscale contains 20 items on disas-
ter preparedness-related attitude. The items are scored 
on a 4-point Likert scale as follows: 4=“very high,” 3= 
“high,” 2=“low,” and 1=“very low.” The leading devel-
oper of the tool has reported the Cronbach α value of 
the attitude subscale as 0.849 (Al Khalaileh et al., 2010). 
The total possible scores of the knowledge and the at-
titude subscales are 0–27 and 20–80, respectively, with 
higher scores showing better knowledge and more posi-
tive attitude (Al Khalaileh et al., 2010).

In this study, the developer initially obtained permis-
sion for translation and validation. The translation fol-
lowed the WHO’s forward and backward method. Two 
bilingual experts in English and Persian, familiar with 
the subject and research, independently translated the 
English scale into Persian. To ensure the validity and re-
liability of the tool, a process involving face validity (ex-
pert review) and reliability assessment via the Cronbach 
α method was conducted. To do this, 5 experts in nursing 
and disaster management from Iran University of Medi-
cal Sciences, Tehran, Iran, reviewed and confirmed the 
face validity of this questionnaire. The knowledge sub-
scale displayed a Kuder-Richardson coefficient of 0.70, 
and the attitude subscale exhibited a Cronbach α of 0.96.

Participants completed the study instruments before 
and one month after the onset of the study intervention. 
To mitigate the risk of COVID-19 transmission, the study 
instruments were uploaded to an online platform, and the 
participants were provided with a link via WhatsApp, 
prompting them to complete the instruments online.

Study intervention

The study intervention was a smartphone-based mobile 
learning program focused on disaster management. The 
software was developed by a programming expert using 
Android Studio (Java language) and Eclipse. It was de-
signed to be used offline.

The program’s content revolved around the four main 
components of disaster management: Mitigation, pre-
paredness, response, and rehabilitation/reconstruction 
(in all disaster conditions). This content was crafted 
based on existing literature and used images, videos, 
and textual materials to convey educational information. 
This diverse range of content aimed to provide a well-
rounded understanding of disaster management princi-
ples, fostering a more engaging and impactful learning 
experience for participants.

The content validity of the program was affirmed through 
expert review, and subsequently, a programming special-
ist utilized the program’s content to develop an Android 
application. The application was designed with a user 
guide, password protection, and non-transferability be-
tween smartphones. The participants could access and en-
gage with the application without any limitations. Three 
programming experts attested to its validity and usability. 
Moreover, feedback was sought from 10 external nurses, 
who were interviewed to assess the application’s clarity and 
user-friendliness. Based on their input, necessary revisions 
were made to enhance the application’s quality. The first 
author installed the application on the smartphones of the 
participants in the intervention group, provided them with 
education about its use, and noted that they could use the ap-
plication for one month without any constraints. Moreover, 
the participants were integrated into a WhatsApp group and 
received weekly reminders to engage with the application. 
Also, nurses in the intervention group were encouraged to 
sustain this activity for over a month.

On the other hand, the control group was informed that 
utilizing the software during the intervention period was 
not feasible. However, after completing the question-
naires, they were assured access to the software after the 
intervention. The participants in the control group did 
not receive any intervention.
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Data analysis

The data were analyzed using SPSS software, version 16 
with a significance level of <0.05. The data distribution was 
assessed using the Kolmogorov-Smirnov test, revealing that 
the data in this study followed a normal distribution. Between-
group comparisons were conducted using the chi-square and 
independent-sample t-test, while within-group comparisons 
employed paired-sample t-test. Cohen effect size was also 
computed to quantify the intervention’s impact.In the context 
of an independent-sample t-test, the effect size was calculated 
by dividing the mean difference between groups by the total 
standard deviation of both groups. This value is interpreted as 
follows: 0.2 indicates a small effect, 0.5 indicates a moderate 
effect, and 0.8 signifies a large effect. To determine the effect 
size, an online statistical tool was utilized. For analysis, a per-
protocol approach was adopted. 

Results

Participants characteristics

Five participants from the control group and 9 from the 
intervention group were excluded from the study due to 

incomplete responses to the study instruments or non-
adherence to the study intervention. Finally, data from 
97 participants in the control group and 93 participants in 
the intervention group were analyzed (Figure 1). 

The Mean±SD age of the participants was 33.86±6.7 
years in the intervention group and 32.55±6.65 years in 
the control group. The independent-sample t-test and the 
chi-square test results indicated no statistically signifi-
cant differences between the study groups regarding de-
mographic characteristics P>0.05 (Table 1).

Disaster preparedness-related perception and 
its subscales

There were no significant differences between the groups 
regarding the pre-test mean scores of disaster preparedness-
related perceptions and its subscales (P>0.05). However, in 
the post-test, all these mean scores in the intervention group 
were significantly greater than the control group (P=0.003). 
Within-group comparisons also show that only the mean 
score of the response subscale of disaster preparedness-re-
lated perception significantly improved in the control group 
(P=0.017), while the mean scores of disaster preparedness-
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Table 1. Between-group comparisons in terms of demographic characteristics 

P
No. (%)

Groups Characteristics
InterventionControlTotal

0.18*

25(26.9)37(38.1)62(32.6)<30

Age (y)

51(54.8)42(43.3)93(48.9)30–39

17(18.3)18(18.6)35(18.4)≥40 

93(100)97(100)190(100)Total

33.6±86.732.6±55.6533.19±6.69Mean±SD

0.723^
85(91.4)90(92.8)175(92.1)Bachelor’s

Educational level
8(8.6)7(7.2)15(7.9)Master’s

0.347*

20(21.5)36(37.1)56(29.5)<5

Clinical work experience (y)

38(40.9)24(24.7)62(32.6)5–9

18(19.4)22(22.7)40(21.1)10–14

17(18.3)15(15.5)32(16.8)≥15

8.5±93.568.5±14.988.53±5.78Mean±SD

0.878*

47(50.5)48(49.5)95(50)<1

Work experience in emergency department (y)

28(30.1)28(28.9)56(29.5)1–4

14(15.1)17(17.5)31(16.3)5–9

4(4.3)4(4.1)8(4.2)≥10

2.3±2.392.3±2.222.24±2.3Mean±SD
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related perception and all its subscales improve substan-
tially in the intervention group (P=0.003). Furthermore, the 
differences between pre-test and post-test mean scores in 
the intervention group were notably larger than in the con-
trol group (P=0.001) (Table 2).

Disaster preparedness-related knowledge

The groups did not significantly differ regarding the 
mean scores of disaster preparedness-related knowl-
edge or the mean score of disaster preparedness-related 
knowledge (P>0.05). However, within-group compari-
sons showed a significant increase in the mean score of 
disaster preparedness-related knowledge in the pre-test 
and post-test of both groups (P<0.001) (Table 2).

Disaster preparedness-related attitude

Within-group comparisons revealed that the mean 
score of disaster preparedness-related attitude sig-
nificantly increased in both groups (P<0.001), and the 
between-group difference respecting the difference in 
the mean score of disaster preparedness-related attitude 
was not significant (P=0.233) (Table 2).

Discussion

The results of this study demonstrate that smartphone-
based learning had significant positive effects on disas-
ter preparedness-related perception and all its subscales 
among nurses. By utilizing smartphone-based learning, 
nurses benefit from flexible, on-demand training mod-
ules that enhance their awareness and confidence in 
disaster preparedness (Fecteau, 2021). This approach 
accommodates their diverse schedules and supports con-
tinuous learning and the immediate application of con-
cepts in real-world scenarios. The significant improve-
ments in disaster preparedness perceptions observed 
in this study suggest that such innovative educational 
interventions can lead to better emergency outcomes, 
enhancing overall patient care and safety (Amberson et 
al., 2020). As health care systems increasingly face the 
challenges posed by natural disasters and health crises, 
accessible, modern training methods like smartphone 
applications will be essential for developing a proficient 
and responsive nursing workforce. This study contrib-
utes valuable evidence on how smartphone-based learn-
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P
No. (%)

Groups Characteristics
InterventionControlTotal

0.599*

5(5.4)19(19.6)24(12.6)<1

Work experience in other hospital wards (y)

35(37.6)33(34)68(35.8)1–4

32(34.4)22(22.7)54(28.4)5–9

21(22.6)23(23.7)44(23.2)≥ 10

6.4±15.935.5±74.685.93±5.39Mean±SD

0.347^
85(91.4)92(94.8)177(93.2)Yes

History of care delivery to disaster victims
8(8.6)5(5.2)13(6.8)No

0.61^
62(66.7)68(70.1)130(68.4)YesHistory of participation in disaster management 

educational courses 31(33.3)29(29.9)60(31.6)No

0.247^
77(82.8)86(88.7)163(85.8)YesMembership in the crisis management committees 

of hospitals 16(17.2)11(11.3)27(14.2)No

0.355*

13(14)16(16.5)29(15.3)No history

Time passed from the last participation in 
disaster-related courses (y)

38(40.9)39(40.2)77(40.5)1

27(29)28(28.9)55(28.9)2

7(7.5)10(10.3)17(8.9)3

8(8.6)4(4.1)12(6.3)≥ 4

93(100)97(100)190(100)Total

1.1±65.341.1±48.131.57±1.24Mean±SD
*Independent-sample t-test, ^Chi-square test. 
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ing can influence nurses’ disaster preparedness percep-
tions, an area with limited prior empirical research.

In contrast, the findings show that disaster preparedness-
related knowledge and attitudes improve significantly in 
the intervention and control groups, making it challeng-
ing to isolate the intervention’s specific effects on these 

aspects. This finding indicates that the smartphone-based 
intervention may have had a limited impact on knowledge 
and attitudes related to disaster preparedness.

The intervention may have primarily enhanced per-
ceptions by increasing participants’ immediate sense of 
awareness and confidence in emergency preparedness. 
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Table 2. Within- and between-group comparisons of the mean scores of participants’ disaster preparedness-related knowledge, 
attitudes, and perceptions

Variables (Range of Scores) Time

Mean±SD

P* Effect Size
(95% CI**)Group

Control Intervention

Disaster 
preparedness-related 

perception

Predisaster 
prepared-

ness
(25–150)

Before 95.82±19.38 92.01±20.11  0.185

0.43
(0.14 to 0.72)After 97.83±13.56 104.05±14.31 0.003

P^ 0.386 <0.001 —

Difference 2.01±22.74 11.71±20.46 0.002 —

Response
(15–90)

Before 58.43±12.02 56.72±13.36 0.354

0.37
(0.09 to 0.66)After 62.7±12.17 66.81±9.37 0.01

P^ 0.017 <0.001 —

Difference 3.76±15.93 10.09±14.81 0.005 —

Recovery
(6–36)

Before 23.32±5.38 23.41±5.75 0.912

0.59
(0.31 to 0.88)After 24.25±4.65 26.96±4.43 <0.001

P^ 0.173 <0.001 —

Difference 0.93±6.65 3.53±6.45 0.007 —

Total
(46–276)

Before 177.58±34.56 172.15±36.78 0.295

0.49
(0.21 to 0.78)After 184.79±26.44 197.82±25.89 0.001

P^ 0.096 <0.001 —

Difference 6.7±41.27 25.34±37.81 0.001 —

Disaster preparedness-related knowledge 
(0–27)

Before 10.71±3.79 11.44±3.21 0.155

0.15
(–0.13 to 0.43)After 13.74±3.71 0.291

P^ <0.001 —

Difference 2.434.99 2.3±4.25 0.845 —

Disaster preparedness-related attitude 
(20-80)

Before 61.84±9.04 63.41±7.82 0.202

–0.015
(–0.3 to 0.25)After 68.69±7.31 0.828

P^ <0.001 —

Difference 7.09±10.76 5.27±10.1 0.233 —

*Independent-sample t-test, ^Paired-sample t-test, **Confidence interval.
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Unlike knowledge and attitudes, which often require sus-
tained learning and reinforcement, perceptions are more 
readily influenced by accessible educational formats like 
smartphone-based learning. While smartphone-based 
learning offers flexibility, it may lack the depth needed 
for lasting knowledge retention or the interpersonal en-
gagement often essential for attitude shifts. As a result, 
the intervention may have been more effective in shap-
ing disaster preparedness perceptions than in reinforcing 
knowledge or reshaping attitudes.

The intervention’s impact on perception likely stems 
from its emphasis on practical, real-world scenarios, 
which can instill a sense of preparedness even if founda-
tional knowledge and attitudes are less affected. More-
over, the high visibility of disaster preparedness topics 
during the COVID-19 pandemic may have contributed 
to existing knowledge and established attitudes among 
participants, making it more challenging for the inter-
vention to effect additional change in these areas. 

Consistent with our findings, a study in South Korea 
found that smartphone-based learning did not signifi-
cantly impact nursing students’ knowledge of infant air-
way management (Kim et al., 2017). Similarly, a study 
in Iran reports that education through social networks 
significantly improves disaster preparedness-related 
knowledge among emergency nurses but has no signifi-
cant effect on their attitudes toward disaster prepared-
ness (Najafi Ghezeljeh et al., 2019). The variation in 
outcomes may be influenced by the differing method-
ologies employed in each study. For example, the study 
by Najafi Ghezeljeh et al. (2019) utilizes a different in-
tervention framework and engagement strategy, which 
may have led to a more interactive and immersive edu-
cational experience for participants. In contrast, the cur-
rent study’s design may have limited engagement and 
interactivity, affecting the overall effectiveness of the 
intervention. These methodological differences could 
explain the observed disparities in disaster preparedness 
knowledge among emergency nurses in the two studies.

Figure 1. The flow diagram of the study
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The findings of this research suggest that smartphone-
based learning can be more effective in enhancing di-
saster preparedness knowledge and attitudes alongside 
perceptions. Additionally, comparing the effectiveness 
of this intervention with other teaching methods would 
offer valuable insights into its relative impact.

Conclusion

This study suggests that smartphone-based learning en-
hances nurses’ disaster preparedness-related perceptions 
but does not significantly impact their knowledge or at-
titudes. Further research is needed to identify effective 
teaching strategies to improve nurses’ knowledge and 
attitudes. The findings can inform the development of 
smartphone-based continuing education programs for 
nurses, particularly in response to disasters. Additional 
studies are recommended to assess the impact of such 
interventions on nurses’ disaster preparedness practices.

Study limitations

One strength of this study was minimizing information 
leakage between groups by assigning each intervention 
participant a personal password for the educational ap-
plication. However, sampling both intervention and 
control groups from the same setting may have led to 
some information sharing, potentially contaminating the 
control group. Additionally, the app’s exclusive compat-
ibility with the Android operating system limited access 
for some nurses, highlighting the need for cross-platform 
applications in future studies. Another limitation was 
the inability to track software usage frequency, learn-
ing engagement, and the missing data from participants 
who did not fully adhere to the intervention. While the 
intervention impacted nurses’ disaster-related attitudes, 
it may not justify its implementation in practice alone. 
Future studies should examine its effects on skills and 
practical application and compare this method with other 
educational approaches to accurately assess its impact.
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