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Abstract
Background  Critical care nurses require adequate thinking skills to assess the condition of acutely-ill patients, 
make decisions, and implement appropriate interventions. Specifically, precise knowledge and swift response to 
mechanical ventilation-related nursing are of utmost importance. Educational needs of clinical nurses revealed a high 
demand for education in mechanical ventilation nursing. This study aims to develop a chatbot educational program 
for self-directed learning to enhance nursing students’ skills and assess its impact on clinical reasoning competency, 
mechanical ventilation nursing-related knowledge, self-confidence, and education satisfaction.

Methods  This study employed a randomized controlled trial with a pretest-posttest parallel group design. The 
participants included fourth-year nursing students from the Department of Nursing at a university in the “G” province 
in South Korea, with 31 participants in the experimental group and 29 in the control group. The experimental group 
had access to the Uniform Resource Locator or URL of the mechanical ventilation nursing chatbot educational 
program and video lectures, while the control group received only the video lectures.

Results  The experimental group demonstrated statistically significantly higher clinical reasoning competency 
(t=-5.00, p <.001), self-confidence (t=-2.62, p =.011), and satisfaction in education (t=-3.51, p <.001) compared to the 
control group. However, there was no statistically significant difference in knowledge (t=-0.09, p =.926).

Conclusions  The chatbot educational program could be an effective educational method to positively influence 
nursing students’ clinical reasoning competency, self-confidence, and education satisfaction. It can enhance self-
directed learning among nursing students and effectively improve nursing competency.

Clinical trial number  Not applicable.
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Background
Critical care nursing is a specialized field that involves 
caring for acutely-ill patients who are unstable and 
prone to rapid deterioration owing to actual or poten-
tial life-threatening health issues. Critical care nurses 
require adequate thinking skills to assess the condition 
of acutely-ill patients, make decisions, and implement 
appropriate interventions [1]. A significant proportion 
of patients that are admitted to the intensive care unit 
exhibit signs of respiratory failure, making the care of 
mechanically-ventilated patients a regular task of nurses 
responsible for managing critically-ill patients. This care 
is vital and directly linked to a patient’s life. Inappropriate 
management of mechanical ventilation, such as ventilator 
discontinuation, poses a threat to patients, necessitating 
nurses’ vigilant monitoring and accurate decision-mak-
ing in response to rapidly-changing patient conditions 
[2]. Therefore, it should be emphasized that precise 
knowledge and swift response to mechanical ventilation-
related nursing are of utmost importance for nurses [3].

A study of the educational needs of clinical nurses 
determined that there is a high demand for education 
in mechanical ventilation nursing [4], which includes 
specialized knowledge and advanced skills, necessitat-
ing repeated education and training for clinical nurses. 
Additionally, it is essential for nursing students who are 
aspiring healthcare professionals to learn and acquire 
skills related to mechanical ventilation nursing [5]. In the 
wake of the spread of infectious diseases such as COVID-
19, there is growing societal demand for skilled nursing 
professionals capable of providing critical care. However, 
clinical training for students is severely limited amid con-
cerns of patient safety and other issues [6]. Nevertheless, 
the restricted availability of critical care nursing practi-
cum for students has raised concerns among educators 
aiming to produce specialized critical care nursing pro-
fessionals [6].

Mechanical ventilation nursing education for nursing 
students has been primarily relying on methods such as 
lectures or high-fidelity simulation (HFS) [7]. Simulation 
education offers the advantage of experiencing interac-
tive scenarios with patients and healthcare profession-
als based on real-life situations [8]. However, significant 
costs are involved in the installation and maintenance 
of simulation equipment. Furthermore, in cases where 
group education in specific locations is restricted owing 
to infectious diseases, there are limitations in conducting 
programs using standardized patients and simulators [9]. 
Accordingly, multimedia education is being implemented 
as a cost-effective alternative to HFS with advantages 
such as improved accessibility, flexibility, learner-cen-
teredness, and expansibility [10]. However, there are 
limitations to experiencing repetitive self-directed learn-
ing (SDL) through this approach. Ultimately, in cases 

requiring repetitive education, such as mechanical ven-
tilation nursing, it is essential to create an environment 
where learners can engage in self-study and address 
learning areas that they may be lacking.

In SDL, individuals control learning by assuming a 
strong sense of self-responsibility. They regulate their 
learning continually and assess and monitor their learn-
ing progress while maintaining autonomy [11]. This 
approach is gaining attention as a method to enhance 
academic achievement in educational settings. SDL 
encompasses learners’ ability to plan learning, regulate 
the learning environment, adjust cognition and self-
monitoring methods for learning tasks (self-monitoring 
method), and employ cognitive strategies to remember 
and comprehend the learning material [12]. SDL can 
be seen as a learner’s ability to assess and control their 
learning status, set learning goals, adjust learning pace, 
and continually check and evaluate whether the goals 
they aim to achieve during the learning process are being 
met [13]. Therefore, there is a growing need to focus on 
chatbot programs to facilitate SDL.

A chatbot is a type of software that can engage in con-
versations with humans through speech or text, per-
form user requests, and engage in everyday dialogues in 
a question-and-answer format [14]. Chatbots have been 
employed in educational programs to engage students in 
interactive learning, fostering knowledge construction 
from a constructivist perspective. Extensive efforts have 
been made to enhance nursing education through pro-
grams based on artificial intelligence (AI) that provide 
personalized interactions [15]. Chatbots, free from time 
and space constraints, can complement the limitations of 
simulation education, enabling learners to engage in SDL 
by facilitating conversations anytime and anywhere [16]. 
Furthermore, chatbots can enhance clinical reasoning 
competency among nursing students by providing vari-
ous materials and scenarios, allowing them to experience 
clinical judgments [17].

Nursing research has been predominantly focusing on 
the utilization of chatbots in areas such as mental health 
[18, 19], weight management [20, 21], antenatal educa-
tion [22], and electronic fetal monitoring [16]. However, 
there is a need for research related to mechanical ventila-
tion. In the wake of advanced knowledge, skills, clinical 
judgment abilities, and rapidly-evolving clinical evidence, 
it is crucial to utilize AI in educational programs to 
enable nursing students to learn and practice safely and 
efficiently, especially in areas like mechanical ventilation 
[23]. Additionally, research conducted in Hong Kong on 
a chatbot educational program implemented for graduate 
students showed that learners benefited from increased 
motivation, satisfaction, and knowledge improvement 
through chatbot-assisted learning [24]. This highlights 
the demand for developing a mechanical ventilation 
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educational program using chatbots. Therefore, this 
study aims to create a SDL program for mechanical venti-
lation nursing and evaluate its effectiveness.

Research method
Research design
This study employed a randomized controlled trial using 
a pretest-posttest parallel group design to develop a chat-
bot-based educational program for self-directed learn-
ing among nursing students and to assess its effects on 
clinical reasoning competency, mechanical ventilation 
nursing knowledge, self-confidence, and educational 
satisfaction.

Research participants
The participants comprised 60 fourth-year nursing stu-
dents from a university in “G” province in South Korea 
who voluntarily participated in response to a research 
recruitment notice. Inclusion criteria required partici-
pants to be enrolled as fourth-year students in the Bach-
elor of Science in Nursing (BSN) program and to have 
provided voluntary consent after receiving a compre-
hensive explanation of the study’s objectives and proce-
dures. Exclusion criteria included prior experience with 
educational programs utilizing chatbot technology and 
possession of a registered nurse (RN) or nursing assistant 
certification obtained through transfer admission.​ The 
sample size calculation for assessing the effectiveness of 
this study was performed using the G*Power 3.1.9.2 pro-
gram [25]. For a two-tail test of the difference between 
two independent means (two groups), with a 1:1 alloca-
tion, a power of 0.80, a significance level of 0.05, and an 
effect size of 0.80, the minimum required sample size 
for each group was determined to be 26 individuals. The 
choice of a relatively-large effect size of 0.8 in this study 
was based on previous research examining the effective-
ness of chatbots targeting college students [26, 27], all of 
whom reported effect sizes greater than 0.8. Therefore, 
this study used a benchmark of 0.8, corresponding to a 
large effect size defined by Cohen. The participants were 
categorized into experimental and control groups using a 
1:1 allocation through the website ​h​t​t​p​:​/​/​r​a​n​d​o​m​i​z​a​t​i​o​n​.​
c​o​m​​​​​, with block sizes of 2 and 4. Additionally, consider-
ing a dropout rate of 20.0%, 66 participants were initially 
selected, with 33 in each group. The flow of participants 
through the study is illustrated in Fig. 1.

Research tools
Clinical reasoning competency
Clinical reasoning competence was measured using a 
15-item, single-factor instrument developed by Liou et 
al. [28] and validated in Korean by Jeong and Han [29]. 
This instrument was designed for the self-assessment of 
clinical reasoning competence among clinical nurses and 

graduating baccalaureate nursing students. Each item 
is rated on a 5-point Likert scale (1 = strongly disagree, 
5 = strongly agree), with higher scores indicating a greater 
perceived level of clinical reasoning competence. The 
total score ranges from 15 to 75.

The reliability of the original instrument was Cron-
bach’s α = 0.94, while the Korean version showed a reli-
ability of Cronbach’s α = 0.93. In the present study, the 
reliability was Cronbach’s α = 0.96.

Mechanical ventilation nursing knowledge
Mechanical ventilation-related knowledge was assessed 
using a 10-item tool developed by the researchers, which 
was validated for content validity by three nursing profes-
sors with teaching experience in respiratory and critical 
care nursing and two ICU nurses with over 10 years of 
clinical experience. Each item was scored 1 for a correct 
answer and 0 for an incorrect answer, with higher scores 
indicating a higher level of mechanical ventilation nurs-
ing knowledge. The items assessed key knowledge areas 
including basic principles of mechanical ventilation 
(2 items), classification of ventilation modes (2 items), 
weaning strategies and applications (2 items), complica-
tions and pathophysiological responses (2 items), alarm 
interpretation and situational decision-making (3 items), 
and endotracheal tube management and caregiver expla-
nation (1 item). The full version of the instrument is pro-
vided as Supplemental Material (Appendix A).

Confidence in mechanical ventilation nursing
Confidence in mechanical ventilation nursing was mea-
sured using a single-item Numerical Rating Scale (NRS) 
ranging from 0 (not confident at all) to 10 (very confi-
dent). This simple NRS format was chosen for its practi-
cal applicability in gauging perceived self-confidence in a 
specific clinical skill and has been used in previous edu-
cational intervention studies.

Satisfaction in education
Satisfaction with the educational program was measured 
using a single-item Numerical Rating Scale (NRS) from 
0 (very dissatisfied) to 10 (very satisfied). The NRS was 
selected to allow a straightforward evaluation of the par-
ticipants’ overall satisfaction with the intervention, in line 
with previous evaluations of nursing education programs.

Development process of the mechanical ventilation 
nursing chatbot educational program
Analysis phase
In the analysis phase, a search was conducted for litera-
ture related to the mechanical ventilation nursing educa-
tional program, including learning objectives and content 
development. This study used nine databases: PUBMED, 
Scopus, ProQuest, Google Scholar, and CINAHL for 

http://randomization.com
http://randomization.com
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international literature search, and DBpia, KISS, National 
Assembly Library, and the Korean Education and 
Research Information Service for domestic literature. 
Data extraction was initially conducted by one expert lit-
erature searcher and nursing school professor. Overall, 
29 articles were extracted; after excluding 18 articles that 
did not contain relevant mechanical ventilation educa-
tion content and one duplicate article, 10 articles were 
included in the final data. Based on 10 prior studies, the 
identified content for mechanical ventilation learning 
included (i) principles of mechanical ventilation, (ii) cri-
teria for the application of mechanical ventilation, (iii) 
mechanical ventilation settings, (iv) modes of mechani-
cal ventilation, (v) analysis of waveforms, (vi) verification 
and correction of mechanical ventilation alarms, (vii) 
assessment of the effectiveness of mechanical ventilation, 
and (viii) utilization of the Burns Wean Assessment Pro-
gram for weaning from mechanical ventilation. A validity 
and necessity survey was conducted with two intensive 
care unit nurses, two nursing professors responsible for 

respiratory or critical care nursing, and one third-year 
nursing student to validate and assess the need for the 
learning content presented in the previous studies. Based 
on this feedback, an algorithm for mechanical ventilation 
nursing was developed.

Design phase
The chatbot is designed with components such as natu-
ral language processing (NLP), natural language under-
standing (NLU), and decision-making engine (DMG). 
NLP generates questions and answers from the chatbot, 
while NLU focuses on extracting meaningful informa-
tion from user input. The decision-making engine is the 
process by which the chatbot decides whether to respond 
or wait [30]. This chatbot design was implemented using 
the LandBot online tool (https://landbot.io/), a chatbot 
builder. It involved configuring the program and con-
ducting a preliminary survey with one intensive care 
unit nurse and nursing student each. This process made 
adjustments and enhancements to the appearance of the 

Fig. 1  Flowchart of Participant Progression Through the Study
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screens shown to users, including the color scheme and 
typing speed on the chatbot interface.

Development phase
Prior to the intervention, a pre-learning video on 

Fig. 2  Educational Roles of Chatbots as Identified in Prior Research
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mechanical ventilation was developed by the research-
ers and provided to both the experimental and control 
groups. The video was structured based on the learning 
elements identified during the analysis phase of instruc-
tional design and had a total duration of approximately 
26 min. The content of the video was organized into three 
main sections. First, it covered ARDS and mechanical 
ventilation, including the definition, causes, pathophysi-
ology, clinical symptoms, diagnostic criteria, and treat-
ment options for ARDS. Second, it addressed mechanical 
ventilation modes, including the definition of mechanical 
ventilation, setting parameters, and the characteristics of 
various ventilation modes. Third, it focused on nursing 
care for patients receiving mechanical ventilation, cov-
ering essential nursing assessments and interventions. 
This video was provided equally to all participants before 
the intervention to ensure a consistent baseline level of 
knowledge for comparison between groups.

The chatbot educational program developed in this 
study is designed to enable SDL after receiving instruc-
tion from the instructor. This aligns with a meta-analysis 
conducted by Deng and Yu [31], which indicated that 
chatbot programs can serve three roles in education—
teaching assistant, personal tutor, and learning partner 
(Fig. 2). This study structured the program to fulfill these 
three roles, facilitating SDL without requiring instruc-
tor assistance. The chatbot mechanism as a teaching 
assistant provides specialized knowledge on mechani-
cal ventilation nursing and offers relevant visuals, such 
as photos and videos, to facilitate visual learning for 
students. It also provides feedback on the content. The 
chatbot mechanism plays the role of a learning partner 
engaging in text- or voice-based conversations and stu-
dent interactions. Students can comfortably chat with it, 
like friends or family, while learning about mechanical 
ventilation nursing. They are encouraged by the chatbot 
to complete their learning and receive appreciation for 
correctly answering questions or progressing to the next 
stage, which helps them sustain their learning. As a per-
sonal tutor, the chatbot answers questions, guides stu-
dents to start learning, and offers quizzes. An advantage 
of this chatbot educational program is that it allows stu-
dents to continue their learning if they desire additional 
study.

The machine ventilation chatbot program consists of 
three phases. The structure of the chatbot interface is 
shown in Fig. 3. The first and second primarily focus on 
content for learning and acquiring knowledge. The chat-
bot program is designed to create a sense of familiarity 
with students from the beginning through initial greet-
ings. Students also receive emoticons that move as if they 
are conversing with family and friends. Next, students 
are provided with SDL content related to machine ven-
tilation nursing and explanations of learning objectives. 

Students engage in natural conversations with the chat-
bot, facilitating the seamless learning of content related 
to mechanical ventilation. The content of the machine 
ventilation nursing chatbot educational program is 
structured based on the information confirmed during 
the analysis phase. It is categorized into “Understanding 
mechanical ventilation nursing” and “Settings and modes 
of mechanical ventilation.” Along with messages, the 
content includes features to review the learning mate-
rial and provide students with messages of support and 
encouragement to enhance their SDL. Important content 
is emphasized to reinforce learning and retention. Fur-
thermore, the program includes features such as photos 
and videos to facilitate students’ learning. The learning 
sessions typically take 10 to 30  min, and students can 
engage in additional learning, which is paused if students 
choose not to continue. In the third stage, structured 
as case-based learning, students can explore and learn 
about nursing care for situations in which alarms occur 
during mechanical ventilation. There are three scenar-
ios, each composed of high-pressure, low-pressure, and 
high respiration alarm cases. In these scenarios, students 
examine the values and alarms displayed on the mechani-
cal ventilation screen and click to identify the reasons 
behind these values. They then confirm whether their 
answers are correct. Regardless of whether the response 
is correct or incorrect, they receive feedback to reinforce 
their learning. Additionally, for each case, students learn 
how to respond when an alarm goes off during mechani-
cal ventilation.

Data collection
Data were collected from August 1–23, 2022. The 
researchers provided contact information to potential 
participants through recruitment advertisements, invit-
ing individuals that were interested in the study to con-
tact them directly. After the participants were recruited, 
the research team conducted individual meetings via the 
Zoom platform (Zoom Video Communications, Inc.) to 
provide detailed explanations of the study’s objectives and 
the research process. The participants were categorized 
into the experimental and control groups using a 1:1 allo-
cation through the website http://randomization.com, 
with block sizes of 2 and 4. In the experimental group. 
Prior to the intervention, both the experimental and con-
trol groups completed a pre-survey that assessed their 
general characteristics, knowledge of mechanical venti-
lation nursing, perceived clinical reasoning competency, 
self-confidence in mechanical ventilation nursing, and 
satisfaction with mechanical ventilation nursing educa-
tion. To ensure a common baseline understanding, both 
groups were provided with a 26-minute pre-learning lec-
ture video on mechanical ventilation. After viewing the 
video, participants entered a self-directed learning phase. 

http://randomization.com
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During this phase, the experimental group accessed a 
chatbot-based educational program via a designated 
URL, allowing for interactive learning. In contrast, the 
control group was provided with relevant learning mate-
rials and URLs intended for independent study. Upon 
completion of the learning phase, both groups completed 

a post-survey using the same measurement instruments 
administered in the pre-survey. The post-intervention 
survey was conducted immediately after participants 
completed the educational intervention.

Fig. 3  Structural Design of the Machine Ventilation Chatbot Interface
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Data analysis
The collected data were analyzed using SPSS version 
23.0 for Windows (Data Solution, Inc., Korea). The par-
ticipants’ general characteristics were described using 
frequency, percentage, mean, and standard devia-
tion. Normality testing using the Shapiro-Wilk test was 
conducted for measurement variables. As appropri-
ate, homogeneity tests for participants’ characteris-
tics and measurement variables were performed using 
Chi-squared tests, Fisher’s exact tests, and t-tests. Inde-
pendent t-tests assessed the differences between the 
experimental and control groups after the intervention 
based on the mean differences between pre- and post-
intervention measurements.

Ethical considerations
All procedures in this study were conducted in accor-
dance with the ethical standards outlined in the Dong-
nam Health University Institutional Review Board’s (IRB) 
guidelines for research involving human participants. We 
received approval under IRB No. 1044371-202109-HR-
005-01. Participants, all of whom were 18 years or older, 
provided informed consent before joining in the study. 
The consent process ensured that participants under-
stood the nature of the study, that their participation was 
voluntary, and the potential risks and benefits involved. 
Adult participants were provided information about the 
study’s purpose, confidentiality measures, and the right 
to withdraw at any time without penalty; subsequently, 
written consent was obtained, after which they were 
included in the study. The meticulous documentation of 
the consent process, including participants’ signatures on 
the consent form, adhered to the approved procedures of 
the Dongnam Health University IRB.

In reporting this retrospective study, which involved 
the analysis of medical records or archived samples, we 
affirm that all procedures were conducted in compliance 
with ethical standards and guidelines specified by the 
Dongnam Health University’s IRB or ethics committee. 
All data utilized in this study were obtained from fully 
anonymized medical records. The de-identification pro-
cess was meticulously implemented to safeguard patient 
privacy, and no identifiable information was accessed 
during the analysis.

Results
Participants’ general characteristics
After excluding one participant who did not complete the 
chatbot educational program, two who did not attend the 
lectures, and three with insufficient responses, a total of 
60 participants were included in the final analysis—31 in 
the experimental group and 29 in the control group.

The participants’ general characteristics are presented 
in Table 1. There were 17 male (28.3%) and 43 female stu-
dents (71.7%). Regarding religion, 18 participants (30.0%) 
reported having a faith, while 42 (70.0%) had none. Clini-
cal practice satisfaction was as follows: 34 participants 
were “satisfied” (56.7%), 24 were “neutral” (40.0%), and 
2 were “dissatisfied” (3.3%). Satisfaction with their edu-
cational major was as follows: 38 participants were “sat-
isfied” (63.3%), 20 were “neutral” (33.3%), and 2 were 
“dissatisfied” (3.3%). Satisfaction with university life was 
as follows: 32 participants were “satisfied” (53.3%), 26 
were “neutral” participants (43.3%), and 2 “dissatisfied” 
(3.3%). The analysis of homogeneity between groups 
regarding the general characteristics of the study partici-
pants showed no statistically significant differences. The 
results of the Shapiro–Wilk test indicated that all contin-
uous variables were normally distributed (p >.05).

Table 1  Homogeneity test of general characteristics of subjects (N = 61)
Variables Category Experimental (n = 31)

n (%)
Control (n = 29)
n (%)

Total
(N = 60)
n (%)

χ2/t p-value

Age (year) 22.68 ± 1.33 23.28 ± 1.13 22.97 ± 1.26 -1.88 0.066
Gender Male 7 (11.7) 10 (16.7) 17 (28.3) 1.05 0.394†

Female 24 (40.0) 19 (31.7) 43 (71.7)
Religion Yes 10 (16.7) 8 (13.3) 18 (30.0) 0.16 0.693

No 21 (35.0) 21 (35.0) 42 (70.0)
Satisfaction with their Clinical practice Satisfied 21 (35.0) 13 (21.7) 34 (56.7) 3.32 0.190

Somewhat satisfied 9 (15.0) 15 (25.0) 24 (40.0)
Not satisfied 1 (1.7) 1 (1.7) 2 (3.3)

Satisfaction with their major Satisfied 21 (35.0) 17 (29.3) 38 (63.3) 0.56 0.788
Somewhat satisfied 9 (15.0) 11 (18.3) 20 (33.3)
Not satisfied 1 (1.7) 1 (1.7) 2 (3.3)

Satisfaction with their university life Interested 18 (30.0) 14 (23.3) 32 (53.3) 0.59 0.796
Somewhat interested 12 (20.0) 14 (23.3) 26 (43.3)
No interested 1 (1.7) 1 (1.7) 2 (3.3)

†: Fisher’s exact test
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Homogeneity testing
The results of homogeneity testing between the experi-
mental and control group for the measured variables 
showed no statistically significant differences in Clinical 
reasoning competency (p =.308), Knowledge (p =.075), 
Confidence (p =.706), and Satisfaction in education 
(p =.525) (Table 2).

Statistical hypothesis testing
The results of the difference tests for the measurement 
variables between the experimental and control groups 
are as follows (Table 3). The experimental group, which 
received the chatbot educational program, showed sta-
tistically significant higher levels of Clinical reasoning 
competency (t = -5.00, p <.001), Confidence (t = -2.62, 
p =.011), and Satisfaction in education (t = -3.51, p <.001) 
compared to the control group. However, the two groups 
had no statistically significant difference in Knowledge (t 
= -0.09, p =.926).

Discussion
This study aims to develop a chatbot educational pro-
gram incorporating SDL for nursing students to learn 
mechanical ventilation nursing and to assess its effective-
ness. The study focuses on the following aspects.

First, clinical reasoning competency differed signifi-
cantly between the experimental and control groups. 
This contrasts with a study on a chatbot educational pro-
gram for fetal health assessment, which found no signifi-
cant difference in clinical reasoning competency between 
the two groups [16]. These findings are consistent with 

previous studies in which a VR-based mechanical venti-
lation training program was shown to improve nursing 
students’ clinical reasoning competency [32]. Similarly, 
a study by Salameh et al. [5] reported that high-fidelity 
simulation (HFS)–based mechanical ventilation edu-
cation significantly improved clinical decision-making 
abilities among nursing students. This difference may be 
attributed to the fact that the chatbot educational pro-
gram developed in this study incorporated case-based 
learning methods, allowing students to utilize clinical 
judgment effectively. In the context of nursing practice, 
clinical reasoning involves the cognitive process of prob-
lem-solving for individual patient care in various stages 
of disease prevention, diagnosis, or treatment. Ratio-
nal decision-making requires consideration of multiple 
aspects of patient care. The chatbot educational program 
developed in this study may have been helpful for nurs-
ing students to critically question and seek answers while 
caring for patients in situations with various mechani-
cal ventilation monitoring alarms. Through the stages 
of the chatbot educational program, students acquired 
knowledge and interpreted data based on this knowledge. 
They made clinical judgments on what nursing actions to 
take by considering patient symptoms and test results. 
This process likely enhanced their clinical reasoning 
competency.

Second, in this study, mechanical ventilation nurs-
ing knowledge increased in both the experimental and 
control groups from pre-test to post-test; however, no 
statistically significant difference was observed between 

Table 2  Homogeneity test of dependent variables (N = 61)
Variables Group M ± SD t p-value
Knowledge Experimental 6.97 ± 1.64 1.81 0.075

Control 6.41 ± 1.50
Clinical reasoning competency Experimental 43.68 ± 11.63 -1.03 0.308

Control 46.55 ± 9.89
Confidence Experimental 4.35 ± 1.99 0.38 0.706

Control 4.17 ± 1.17
Satisfaction in education Experimental 5.65 ± 2.23 -0.64 0.525

Control 6.00 ± 2.05

Table 3  Effects on education program (N = 61)
Variables Group Pre-test

(M ± SD)
Post-test
(M ± SD)

t p

Clinical reasoning competency Exp 43.68 ± 11.63 56.10 ± 9.26 -5.00 < 0.001
Con 46.55 ± 9.89 47.21 ± 5.51

Knowledge Exp 6.97 ± 1.64 7.32 ± 1.22 -0.09 0.926
Con 6.41 ± 1.50 6.72 ± 1.33

Confidence Exp 4.35 ± 1.99 6.13 ± 1.67 -2.62 0.011
Con 4.17 ± 1.71 4.76 ± 1.35

Satisfaction in education Exp 5.65 ± 2.23 7.42 ± 1.59 -3.51 < 0.001
Con 6.00 ± 2.05 5.55 ± 1.74

M = Mean; SD = Standard deviation; Exp = Experimental Group; Con = Control Group
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the groups. This result is consistent with a previous 
study by Han, Park, and Lee [16], in which electronic 
fetal monitoring education for nursing students led to 
knowledge improvement in both groups without a sig-
nificant difference between them. Meanwhile, Huang et 
al. [24] reported that chatbot-based education had a sig-
nificant positive effect on learners’ knowledge acquisi-
tion. Although the present study also employed a chatbot 
structure that included repeated interactions, formative 
quizzes, and personalized feedback, no significant dif-
ference in knowledge improvement was found between 
the experimental and control groups. This may be 
because the pre-learning video provided to both groups 
sufficiently strengthened their foundational theoreti-
cal knowledge, potentially equalizing the learning levels 
across groups. Additionally, the knowledge assessment 
tool used in this study was based on simple correct-or-
incorrect responses, which may not have been sensitive 
enough to detect subtle differences in understanding 
depending on the learning method. Therefore, future 
research should consider incorporating tools that assess 
higher-order thinking and tracking the long-term impact 
of chatbot learning in terms of repetition and depth of 
engagement.

Third, there was a significant difference in self-con-
fidence in mechanical ventilation nursing between the 
experimental and control groups. This result is consistent 
with a Taiwanese study, which applied chatbots to nurs-
ing students and found that it could enhance self-efficacy 
[22]. In that study, students generally reported that learn-
ing through mobile chatbots enhanced their engagement, 
performance, and self-efficacy. Furthermore, similar 
to a study that applied a chatbot program for history-
taking assessment to nursing students [33], it showed 
that the chatbot program allowed students to practice 
repetitively, providing them with more opportunities to 
attempt and learn from mistakes, ultimately boosting 
their confidence. For introverted students who struggle 
to reinforce their theoretical knowledge, chatbots could 
reduce the stress associated with trial and error. It also 
enhances their self-confidence, as indicated by the 
research findings. Therefore, utilizing chatbot programs 
can help boost the self-confidence of nursing students.

Fourth, satisfaction with mechanical ventilation nurs-
ing education showed a significant difference between 
the experimental and control groups. This aligns with 
prior research [34], which examined the impact of chat-
bot integration with AI on students’ online learning 
experiences, indicating a positive effect. Additionally, it is 
consistent with studies [24, 35], which found that chat-
bot education positively impacted learners’ satisfaction 
with the learning experience. Chatbots allow learners to 
engage in conversations anytime and anywhere, free from 
time and space constraints. Learners can interact with 

chatbots, lower tension and stress levels, and engage in 
repetitive learning [36]. This flexibility and reduced pres-
sure contributed to the improvement in satisfaction. 
In a Taiwanese study, where chatbots were applied to 
nursing students’ learning [22], users reported that they 
could concentrate on their lessons, found chatbot learn-
ing enjoyable, and were able to explore relevant informa-
tion actively. The chatbot educational program in this 
study also leveraged the advantages of various chatbots, 
enabling SDL, which is believed to have contributed to 
these results.

This study has several limitations. First, the same 
knowledge assessment tool was used for both pre- and 
post-intervention measurements, which may have intro-
duced a memory effect. However, using the same instru-
ment also ensured consistency and reliability across time 
points. Second, confidence and satisfaction were mea-
sured using a single-item 0–10 Numerical Rating Scale 
(NRS). Although the NRS is widely used in educational 
and clinical settings for its simplicity, it is not a validated 
multi-item scale, which may limit the depth and psycho-
metric precision of the measurement. Third, although 
both groups were provided with the same pre-learning 
video, the actual time participants spent engaging with 
the educational materials during the self-directed learn-
ing phase was not measured, which may have influenced 
the outcomes.

Future studies should consider using validated mea-
surement instruments and quantifying learning engage-
ment to enable more accurate evaluation of educational 
effects.

Conclusions and suggestions
This study found that the chatbot-assisted mechanical 
ventilation nursing education program enhanced nursing 
students’ clinical reasoning competency, confidence, and 
satisfaction. Applying chatbot-based education to criti-
cal care nursing education for students and novice nurses 
may lead to improved clinical judgment in situations 
related to mechanical ventilation, fostering confident 
healthcare professionals. This will ultimately contrib-
ute to establishing trust and respect between nurses and 
patients in an intensive care unit, ensuring patient safety, 
and promoting optimal health outcomes in a hospi-
tal setting. However, it should be noted that this study 
evaluated the effectiveness with a single university as the 
sample, and there is a limitation in that the post-assess-
ment of measurement variables was conducted only 
once. For future research, it is recommended to employ 
a longitudinal study design to assess the medium to long-
term effects and explore the in-depth impact of the chat-
bot educational program through qualitative research 
analysis.
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