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Abstract

Background: Adhering to nursing professional ethics codes and being familiar with these codes enables nurses to make
sound ethical decisions in challenging circumstances. Recognizing the significance of awareness regarding professional
ethics codes and their continuous growth, this study was conducted to determine and compare the influence of classroom-
based and short message service (SMS) training on the ethical sensitivity of nursing students.
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Methods: This study employed a quasi-experimental design and was conducted in 1401 at Yasuj University of Medical
Sciences in Iran. The participants included 120 nursing students who were selected using convenience sampling based on
criteria such as enrollment in the bachelor's nursing program, ability to communicate effectively, willingness to participate
in the study, and scoring 50 or lower on the ethical sensitivity questionnaire. The samples were randomly assigned to three
groups: intervention 1, intervention 2, and control. After obtaining the necessary ethical approvals, data were collected using
the Liitzen Ethical Sensitivity Questionnaire. Data were collected immediately before and one month after the completion
of interventions. The intervention group received a blended teaching approach, which included concept mapping, small
group discussions, and role-playing sessions conducted twice a week for one month. Data analysis was performed using
descriptive statistics (mean, standard deviation, frequency, and percentage) and inferential statistical methods (paired t-test,
chi-square test, and ANOVA) using SPSS software version 21.

Results: There was a significant difference in the mean age of students among the three groups, flipped classroom, short
message service, and control (p = 0.047). However, no significant difference was observed in terms of gender distribution
among the three groups (p = 0.291). Prior to the intervention, there was no statistically significant difference in the overall
mean score of ethical sensitivity among the three groups (p < 0.05). However, after the intervention, a significant difference
was observed (p < 0.05). Post-hoc comparisons revealed a significant difference in the ethical sensitivity scores of students
among the flipped classroom, short message service, and control groups (p = 0.001).
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Conclusion: Based on the effectiveness of both the flipped classroom and short message service methods in enhancing the
ethical sensitivity of nursing students, it is recommended to incorporate these educational approaches into the nursing
curriculum for planning and implementation.

Highlights

‘What is current knowledge?
Currently, the existing training related to professional ethics codes and
enhancing the ethical sensitivity of nursing students is insufficient.

students, given the pivotal caregiving role they will assume in the future, to
receive adequate training in ethical sensitivity (13). A lack of information in the
field of ethical education has prevented the implementation of effective and
practical methods for nursing ethics training (14). Among the educational
approaches that have garnered increasing attention from university faculty and
hold the potential to cater to diverse student populations is the flipped classroom
method (15). The flipped classroom approach is considered a novel approach in

‘What is new here?
This study explores the effectiveness of innovative teaching methods,

such as the flipped classroom approach, in increasing the ethical
sensitivity of nursing students.

Introduction

Professional nursing ethics entails adhering to ethical standards within the
nursing profession (1). Implementing ethically-guided nursing care leads to
improved well-being and satisfaction among patients (2). Among the ethical
considerations in interpersonal interactions, identifying diverse solutions for
ethical dilemmas and seeking input from relevant stakeholders are vital ethical
principles (3). Professional ethics codes serve as primary guidelines for nurses'
ethical conduct (4). Professional ethics codes reflect individuals' ethical
sensitivity, aiding in recognizing ethical conflicts, understanding and assessing
moral and intellectual aspects of challenging ethical situations, as well as being
cognizant of the ethical implications of decision-making (5). Ethical sensitivity
encompasses an individual's awareness of ethical dimensions, such as tolerance,
composure, accountability, and the importance assigned to ethical matters (6).
Adhering to professional ethics codes facilitates safe and high-quality care (5, 7).
Nurses often encounter unique ethical challenges in their patient care
responsibilities (8). The inability of nurses to respond appropriately to ethical
decision-making has resulted in moral distress (9). Nursing students are the future
nursing workforce (10), and as such, it is expected that nurses demonstrate greater
effort and dedication (11). Nursing students face numerous ethical challenges
during their education, especially in clinical settings (12). It is crucial for nursing

medical education (16). In the flipped classroom approach, the four-step is
considered a specific educational title and a subset of blended learning, in which
learners acquire instructional materials in various technological formats before
the class and then dedicate face-to-face class time to activities aimed at applying
the learned content (17). The flipped classroom method enhances learning and
leads to higher satisfaction among students (18). The flipped classroom approach
guarantees learner engagement in the classroom. It promotes the cultivation of
critical thinking among nursing students (19). The flipped classroom method can
allow instructional changes in the classroom content (20). This approach can
incorporate various methods such as virtual space, concept mapping, hands-on
techniques, and small group discussions. Studies have shown a positive
inclination towards the application of this method (21, 22), and the effect size of
implementing this method has been reported as moderate, with a value of 0.35
between the years 2012 and 2017 (21). According to a systematic study, the
performance of nursing students significantly improved after implementing the
flipped classroom method (23). In an Iranian study, it was reported that 100% of
nursing students preferred the flipped classroom method over other methods (24).
Another technology-based method applicable in education is Short Message
Service (SMS) (25). SMS is one of the services available on mobile phones (26).
Proper utilization of mobile phones in educational programs can not only enhance
the quality of education but also have significant potential for managing diseases
in low- and middle-income countries (27). Mobile technologies, such as Short
Message Service (SMS), offer unique and untapped opportunities for disease
management. Considering the importance and relevance of the issue, as well as
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the ethical education needs in nursing, the present research aimed to determine
and compare the impact of teaching professional ethical codes using the flipped
classroom method and SMS service on the ethical sensitivity of nursing students
at Yasuj University of Medical Sciences.

Methods

The present study employed an intervention and experimental design. The
research population consisted of nursing students at the School of Nursing at
Yasuj University of Medical Sciences in the year 2022. The participants included
120 nursing students who were selected using convenience sampling. The
selected samples were randomly allocated into one of three groups: Intervention
1 (flipped classroom, 1st-semester students), Intervention 2 (SMS service, Sth-
semester students), and Control (3rd-semester students). The sample size was
calculated considering parameters of o = 0.05, a-1 =0.95,z (1- w/2)=1.96, B =
0.20, B-1 =0.80, z1-B = 0.85, s1 =8.63, s2 = 7.56, pl = 84.29, and p2 = 71.09
based on a similar study (13). By substituting the above values into the formula,
a sample size of 22 participants was calculated for each group. Since there were
three groups (two intervention groups and one control group) in the study and
considering the need for increasing the sample size due to the multiple
comparison phenomena and with the use of the sample size correction formula,
considering a 10% probability of dropout and rounding off the number, a total of
40 participants were included in each group, making a total of 120 participants in
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The inclusion criteria for participation in the study were as follows,
enrollment in the Bachelor of Nursing program, being in the 1st and 3rd semesters
due to taking the professional ethics course, and being in the Sth semester due to
the proximity of their academic semester to the professional ethics course and
their recent entry into the hospital. Other criteria included the ability to establish
communication, willingness to participate in the study, scoring 50 or lower on the
ethical sensitivity questionnaire (indicating low ethical sensitivity), and the
exclusion criteria included receiving similar training in the past 6 months and
unwillingness to continue participating in the study. After obtaining the necessary
ethical permissions, data were collected using a tool consisting of a demographic
information form and the Lutzen Ethical Sensitivity Questionnaire. This
questionnaire consists of 25 items across 6 dimensions: respect for the patient's
autonomy, awareness of how to communicate with patients, professional
knowledge, experience of ethical problems and conflicts, application of ethical
concepts in decision-making, and honesty and benevolence. Each item was
scored on a 5-point Likert scale ranging from 4 (completely agree) to 0
(completely disagree). To calculate the score for each of the mentioned
dimensions, the scores for the corresponding items of that dimension are summed
together. To calculate the overall score of the questionnaire within a range of 0-
100, the scores for each of the dimensions are added together (28). A higher
overall score indicates a higher level of ethical sensitivity. The content validity
of the questionnaire was confirmed in the study by Hasan pour et al., and its
reliability was reported using a Cronbach's alpha coefficient of 0.81 (29). In the
present study, Cronbach's alpha coefficient for the ethical sensitivity
questionnaire for nurses was obtained as 0.75 for the entire questionnaire. The
questionnaire was collected before and 1 month after the completion of the
interventions. The intervention process was as follows: initially, individuals were
assigned to three groups consisting of intervention 1 (reverse class), intervention
2 (short message service), and control. Prior to the intervention in each group, in
the pre-group formation stage, discussions were held with individuals who met
the desired conditions regarding the research objectives, group rules, and
regulations, location and timing of sessions, number of sessions, duration of each
session, as well as the responsibilities and tasks of the individuals. The flipped
classroom interventions were carried out by the researcher and the research
collaborator in groups while adhering to health protocols. The participants were
categorized into groups of 5 to 10 individuals. In the flipped classroom groups,
the topic for each session was determined in coordination with the students. The
educational content included recorded lectures for each session, accompanied by
slides, images, instructional videos, and concept maps designed using X-mind
software version 10, which were made available to e-learning specialists for
verification. Consequently, electronic content was prepared for each session and
made accessible to the learners. At the same time, files comprising written ethical
codes, links to instructional videos, and articles were sent to the representatives
of each group through the WhatsApp messaging app. Students were required to
complete their information, and study, and raise any questions they had with the
research team before the next session. Prior to each session, learners had the
opportunity to view and study the corresponding electronic content. In fact, the
study of electronic content consisted of homework assignments for learners to
complete before attending the session. In the sessions, the instructor first
delivered a brief lecture on the session's concepts. Following that, a quiz
comprising 3 to 5 questions was administered. At the end of the session, the
instructor provided a short summary of the main concepts. In some sessions,
groups were asked to prepare and perform a role-play scenario based on one of
the ethical codes, while other students engaged in analyzing and critiquing the
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role-play. This educational program included 8 sessions, each lasting 1 hour, held
twice a week for a total of 1 month, following the protocol outlined briefly as
follows, the working method in the messaging group was as follows, initially, a
group was formed consisting of students on the WhatsApp platform. Then, the
researcher developed the ethical professional nursing domains in the form of text
messages. Prior to sending the text messages, the presence of all students was
ensured through coordination with the class representative. Subsequently,
students were asked to simultaneously send a confirmation message in the group
to verify the receipt of the messages. Short messages were sent to the students on
a daily basis during the 8 sessions within a specific hour. The group-based
training started simultaneously, and the groups had no communication with each
other regarding the educational content. The duration of the intervention period
was based on a similar study (13). It should be noted that no interventions were
performed in the control group. Additionally, the educational content was the
same for both interventions, with only the teaching method being different. Next,
the data were analyzed using SPSS software version 21 through statistical
analysis with a 95% confidence level. To select the appropriate test for testing the
research hypotheses, the normal distribution of the study variables was examined
using the Kolmogorov-Smirnov test. The chi-square test was used to compare the
frequency distributions of nominal variables, and the independent t-test and
ANOVA were used to compare the means of quantitative and between-group
variables. The paired t-test was employed for within-group comparisons. In this
study, blinding was conducted in a single-blind manner, where blinding was
carried out for the statistical analyst.

Results

In this study, 152 students were initially enrolled to determine the eligible
individuals. Out of these, 32 individuals were excluded from the study due to
criteria for dropout and high ethical sensitivity scores. The remaining 120
students were randomly allocated into three groups (40 students in the flipped
classroom group, 40 students in the short message service group, and 40 students
in the control group) using block randomization. It is worth noting that there was
no sample attrition in this study. In terms of the mean age of students among the
three groups (flipped classroom, short message service, and control), there was a
statistically significant difference (p = 0.047) (Table 1). Regarding gender, no
significant difference was observed among the three groups (flipped classroom,
short message service, and control) (p = 0.291). Similarly, there was no
significant difference observed among the three groups in terms of marital status
(p = 0.875) (Table 1). Within-group comparison of pre-test and post-test ethical
sensitivity scores of students in each group showed that the mean and standard
deviation of ethical sensitivity scores of students in the flipped classroom group
were 35.625 + 7.678 in the pre-test and 79.725 + 5.583 in the post-test, indicating
a significant difference (p < 0.001). Similarly, the mean and standard deviation
of ethical sensitivity scores of students in the short message service group was
36.550 + 8.186 on the pre-test and 62.55 + 6.876 on the post-test, indicating a
significant difference (p < 0.001). However, there was no significant difference
in the mean and standard deviation of ethical sensitivity scores of students in the
control group, with scores of 35.250 + 8.251 on the pre-test and 35.825 + 7.372
on the post-test (p = 0.087). The results of the between-group comparison of
ethical sensitivity scores of students in the flipped classroom, short message
service, and control groups showed that there was no significant difference in the
pre-test scores among the three groups (p = 0.759). However, there was a
significant difference in the post-test scores among the three groups (p < 0.001).
To compare the means, a post hoc Tukey test was used to determine the
differences between groups in the post-test stage. The results of this test indicated
that the mean ethical sensitivity of the flipped classroom group was higher than
that of the short message service and control groups (see Table 2). Based on the
results, the level of ethical sensitivity of students in the three groups was different
in the post-test stage.

Table 1. Comparison of demographic information of nursing students in three groups, flipped
classroom, SMS service, and control

. Sex Marriage Age
Variable Group Man ‘Woman Single gMarried Meangi SD
Flipped classroom 20 20 37 3 21.425+£2.570

SMS 17 23 37 3 22.150 £1.442
Control 24 16 38 2 22.850 + 3.270
p-value *0.0291 *0.875 **0.047

* K-squared test, ** ANOVA
Table 2. Determination and ison of bet: group and inter-group moral sensitivity in

nursing students in the three study groups before and after the intervention

SD + Mean ok
Group N Pre-test Post-test Inter-group

. t=27.229
Flipped classroom 40 35.625+7.678 79.725 + 5.583 pv=0.0001
t=14.546
SMS 40 36.550 + 8.186 62.55 + 6.876 pv=0.0001
Control 40 35.250 + 8.251 35.825+7.372 ‘f] 753
pv=0.087

* Betwoen-grou F=0.277 F=442.193 * Paired T-test

group pv =0.759 pv =0.0001 ** ANOVA test
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Discussion

In this study, the impact of professional ethics training using two methods, flipped
classroom and short message service (SMS), on the ethical sensitivity of nursing
students was compared. The results of the current study indicated that both the
flipped classroom and SMS interventions were effective in enhancing the ethical
sensitivity of the students compared to the control group. It should be noted that
the flipped classroom intervention had a more significant influence on the ethical
sensitivity of the students. The results of the present study demonstrated a
significant difference in the overall ethical sensitivity scores of nursing students
in the flipped classroom, SMS, and control groups in the post-test conducted one
month after the research interventions (p < 0.05). Olivan Blazquez et al. (2019)
examined the use of flipped classrooms as an active learning approach to
academic performance in social work. They conducted a randomized trial at a
university. The results showed that the flipped classroom teaching method was
demonstrated to be a more effective tool in terms of academic performance, both
quantitatively and qualitatively, compared to the traditional lecture-based
learning approach, specifically in the context of social work education at the
university level (30). Ali-Pour et al. (2014) investigated the use of SMS as part
of continuous education for employed nurses in teaching breast cancer screening.
The results indicated that SMS-based education served as a suitable alternative
to traditional face-to-face instruction for the continuous education of nurses (31).
The results of the current study showed that one month after the completion of
the research interventions, there was a significant difference in the mean overall
ethical sensitivity scores of nursing students in the flipped classroom group
between the pre-test and post-test (p < 0.05). Lin et al. (2019) examined the
effects of margin annotations, and question-based summarization in flipped
learning approach on nursing skills, learning progress, and learning perception of
nurses. The results indicated that the approach of margin annotations, and
question-based summarization in flipped learning not only improved nursing
skills, learning progress, and learning perception of nurses but also significantly
increased their self-efficacy and inclination towards critical thinking (32). The
results of the present study demonstrated that one month after the completion of
the research interventions, there was a significant difference in the overall ethical
sensitivity scores of nursing students in the SMS group between the pre-test and
post-test (p < 0.05). Chuang et al. (2013) investigated the enhancement of
medication knowledge in nursing students through the use of educational
materials delivered via SMS. The results showed that providing educational
materials through SMS can significantly increase medication knowledge in
nursing students (33). Saeed and Javidi-mohammabadi (2022) examined the
impact of mobile phone-based education on the learning, concentration, and
academic satisfaction of students. The results demonstrated that mobile phone-
based education can be an appropriate method for teaching various educational
topics to students due to its accessibility, portability, and easy application,
allowing individuals to access learning content anytime and anywhere. Mobile
phone-based learning also enables individuals to access valuable educational
materials that can enhance their learning quality and academic satisfaction. With
the high flexibility of this type of education, students can engage in learning
based on their own circumstances and mental readiness, which reduces
distractions and intervention factors in concentration (34). Jiang et al. (2018)
examined the intervention of SMS messaging to improve infant feeding practices
in Shanghai, China. The results showed that the SMS intervention was effective
and beneficial in bridging gaps in the delivery of healthcare services and
promoting healthy infant feeding practices in environments with limited personal
contact (35). Rahmani-Bilandi et al. (2019) investigated the impact of relaxation
training using SMS messaging on anxiety in pregnant women. The results
demonstrated that sending SMS messages as an implementable and effective
intervention can reduce anxiety scores in pregnant women (36). Akhu-Zaheya
and Wa'ed (2017) studied the effect of SMS reminders on adherence to a healthy
diet, medication, and smoking cessation in adult patients with cardiovascular
diseases. The results showed that SMS messaging was effective in improving
adherence to a healthy diet and medication. SMS messaging can be a promising
solution for managing chronic diseases (37). The results of these studies are in
line with the current study and are consistent with it. One limitation of this study
could be the potential lack of cooperation and adherence to the implementation
of practical programs by participants due to the existing conditions and
challenges in their living environment. The researcher addressed this limitation
by choosing the appropriate time and place for implementing the intervention.

Conclusion

Based on the findings of this study, it can be concluded that implementing
professional ethics training using both flipped classroom and short message
service (SMS) methods leads to significant statistical changes in the ethical
sensitivity scores of nursing students. Therefore, implementing these
interventions contributes to the enhancement of ethical sensitivity among
nursing students, enabling them to acquire more knowledge in patient care, as
well as the process and framework of nursing responsibilities. Additionally,
since effective communication between the client and the nurse is a
fundamental topic in the nursing profession, it is recommended that faculty
members and instructors in nursing universities incorporate these teaching
methods into the curriculum of nursing students and make use of them. The
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findings of this study can have implications in the areas of education, research,
management, and nursing care, allowing nurses to play a significant role. It can
contribute to increasing the awareness of nursing students in providing better
and more effective patient care. It can pave the way for further research in this
field and help advance nursing knowledge in the realm of ethical sensitivity.
Therefore, educational planners, including the Ministry of Health and faculty
members of nursing schools, can have a broader perspective in selecting
appropriate teaching methods within the nursing curriculum. This can be a step
towards improving nursing care in this area.
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