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Abstract: Urinary catheterization is a complex procedure. Traditional teaching in classroom, such
as using a simulator, is not enough to guarantee the necessary learning outcomes. It is therefore
necessary to implement new active learning approaches such as the flipped classroom. The aim of
this study was to examine the effect of the use of the flipped classroom on the level of self-efficacy and
the assessment of clinical competencies in nursing students performing the urinary catheterization
procedure. A quasi-experimental study of a single group with pre-/post-testing measures. A
convenience sample of 139 nursing students. A flipped classroom approach was implemented.
Measurements were taken pre and post intervention. This study followed the consolidated criteria for
quality of nonrandomized evaluations studies (TREND) checklist. Regarding self-efficacy, statistically
significant differences were found between the pre-test and post-test (Z = −14.453; p < 0.05). With
respect to knowledge level, statistically significant differences were found when comparing pre-
/post-test results (Z = −14,480; p < 0.05). Furthermore, statistically significant differences were found
on the ability scale depending on pre-/post-test (Z = −10.277; p < 0.005); in all cases, obtaining a
higher score in the post-test. The flipped classroom could be an effective educational tool for the
development of clinical skills, specifically urinary catheterization. This method has been shown to
improve the knowledge, skills, and self-efficacy in urinary catheterization of nursing students.

Keywords: flipped classroom; nursing students; self-efficacy; skills; urinary catheterization

1. Introduction

Nursing students within nursing programs face the great challenge of having to
master both educational content and clinical skills [1]. Almost half of nursing education
is based on practical training [2]. The clinical environment also allows students to put
into practice techniques which they have learned in the nursing practice laboratories [3].
It is therefore necessary to have adequate knowledge and good training in clinical skills
to ensure patient safety and increase students’ self-confidence when carrying out clinical
procedures on patients [4]. This highlights the importance of clinical skills training in the
nursing practice laboratory [5].

Urinary catheterization is a particularly complex and invasive procedure which can
lead to complications such as trauma to the bladder or urethra through making an incorrect
insertion or by introducing microorganisms into the urinary system which can trigger
an infection [6]. According to evidence-based guidelines, it is thus necessary to have the
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knowledge and ability to be able to prevent complications and guarantee patient safety [7].
Conversely, traditional teaching of this procedure has been shown to be efficient, but it
does not achieve the necessary learning outcomes [8]. Other learning methods of urinary
catheterization have been explored, such as virtual reality, but have not been shown to be
more efficient than traditional methods [9]. For this reason, identifying and developing
adequate teaching and learning strategies to improve nursing students’ abilities, knowledge
and self-efficacy poses a challenge for nurse educators [5].

On the other hand, self-efficacy is an important element in increasing self-confidence
in nursing students as they acquire clinical knowledge and skills [10]. Self-efficacy refers to
the capacity perceived by individuals to achieve a level of performance in a specific area,
bridging the gap between knowledge and action [11]. Several studies have explored the
influence of self-efficacy on the academic and clinical performance of nursing students,
considering it a precursor to success [12,13]. In particular, the self-efficacy of nursing
students is connected to the development of their knowledge and skills for performing
their postgraduate duties successfully in a clinical setting [1,14]. In addition, assessing
the self-efficacy of clinical skills allows the students to evaluate their performance and
learning experience [15].

In terms of preparing nursing students for clinical practice, curriculum and deliv-
ery should promote student participation, active learning and the development of self-
efficacy [16]. However, traditional education is inadequate for meeting these require-
ments [17]. It is therefore necessary to implement new active learning methods which
involve students in their training with the aim of improving self-efficacy in clinical skills [14].
The flipped classroom (FC) is a new teaching method which provides the opportunity
to bridge the gap between education and practice for nursing students [18]. The FC also
allows for teamwork and active participation in learning, these being important aspects in
providing nursing students the skills and competencies required for working in the clinical
environment [19]. In this educational methodology, students prepare the core content
through pre-class activities, such as reading a chapter of a book or article or watching a
video or presentation. Students then implement the core content in multiple ways in the
classroom, such as through clinical cases, problem-solving or clinical skills practice [20].

The FC has been shown to improve academic performance [21], self-directed learning
ability, critical thinking and self-efficacy [22]. Likewise, various studies indicate that
students view the implementation of this methodology positively [23,24]. Other studies,
however, have found that student satisfaction is relatively low [25,26]. On the other hand,
the impact that the FC has on nursing students’ clinical skills has not yet been investigated
in great detail, so more conclusive evidence is required to determine this [27]. In particular,
these studies suggest that the FC is more effective than traditional teaching in improving
theoretical knowledge [28], and the acquisition of clinical skills [29]. Nevertheless, studies
have not yet been conducted which examine the effect of using the FC for training in clinical
skills, such as urinary catheterization.

In summary, nurse educators should implement educational techniques to improve
self-efficacy in nursing students’ clinical skills, with the aim of enhancing their performance
in the clinical setting. Consequently, the aim of this study was to examine the effect of
the use of the flipped classroom on the level of self-efficacy and the assessment of clinical
competencies in the urinary catheterization procedure performed by nursing students.

2. Materials and Methods
2.1. Design and Participant

The study was quasi-experimental non-randomized, pre-test post-test design, carried
out on a single group. A total of 139 students participated in total and were selected
through a convenience sample. Being matriculated in the Adult Nursing I course was
considered as an inclusion criterion, while being an exchange student was considered to be
an exclusion criterion, because they may not have possessed a sufficient level of the native
language used in the study, so as not to interfere with the understanding of the intervention
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and instruments used (Figure 1). This study followed the consolidated criteria for quality
of nonrandomized evaluations studies (TREND) checklist.
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Figure 1. Flow diagram of participants.

2.2. Instruments

Firstly, socio-demographic data were obtained, such as age, sex, previous studies,
previous experience in hospitals or residences, whether participants had seen other profes-
sionals perform urinary catheterization, and whether they had had previous opportunities
to perform the procedure. An ad hoc self-efficacy scale was developed, consisting of
35 items which the participant had to score from 0–100, depending on their confidence
level when performing the steps of the urinary catheterization procedure. The higher the
score, the higher the level of self-efficacy. Cronbach’s alpha of the self-efficacy scale was
0.949. A knowledge questionnaire consisting of 10 questions on the bladder catheterization
procedure was completed. Each answer was awarded a score of 0 to 1 depending on
whether it was incorrect or not, respectively. The higher the score, the higher the level of
knowledge. Cronbach´s alpha of the knowledge questionnaire was 0.744. An observa-
tion scale was used for the ability to conduct the urinary catheterization procedure. The
scale consisted of 27 items for the steps of the procedure, with a dichotomous yes/no
response and a score of 1/0, respectively. The results were distributed across the following
ranges: 0–9: low skill, 10–18: average skill, and 19–27: high skill. Cronbach’s alpha of
the scale was 0.811. The instruments have been developed by a panel of experts made
up of nursing professionals and university professors in the nursing field with more than
10 years of experience. For the development of the instrument, previous research related to
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the acquisition of clinical competencies in nursing students and recommended practices for
the performance of bladder catheterization was consulted in order to assess the knowledge,
skills and self-efficacy of nursing students in the performance of bladder catheterization.
Content validity was assessed by a panel of experts. Scores and cut-off points were es-
tablished based on previous studies. After the development of the questionnaire, a pilot
test was carried out with 10 participants who met the inclusion and exclusion criteria
established in the study, who subsequently did not form part of the study participants.
After completing the questionnaire, participants were briefly interviewed to assess their
understanding and applicability of the questionnaire. The research team members ana-
lyzed and discussed the information gathered from the interviews to determine whether to
make modifications.

2.3. Data Collection

First of all, permission was requested from the University Institutional Review Board,
and once this was obtained, students enrolled in the Adult I course were invited to an
explanation of the research aim. Students interested in participating signed the informed
consent form and then completed questionnaires on knowledge and self-efficacy in per-
forming urinary catheterization. In addition, they were shown the self-study tasks to be
completed before the face-to-face session a week in advance. They were provided an online
link to the chapter of the book dealing with bladder catheterization and a video that had
been recorded by the nurse educator. The students were then organized into 10 groups of
around 13 or 14 students to attend the face-to-face session. The students had to prepare
a PowerPoint presentation to present in the face-to-face session. In the first face-to-face
session, two assessors evaluated the students’ skills by completing a checklist on an in-
dividual basis for the urinary catheterization procedure. The PowerPoint presentation
followed the evaluations and at the end of the presentation a discussion of the topic was
initiated, doubts were addressed and learning experiences were shared. The nurse educator
then answered the questions raised during the discussion and presented a summary of
the theoretical contents and a classroom demonstration of urinary catheterization. The
students’ presentations were uploaded for one week to an online learning forum where they
could continue to ask questions, so that all groups could see the presentations developed in
the other groups. After one week the students attended another face-to-face session, filling
in the knowledge and self-efficacy questionnaires. Two assessors examined the students’
skills in performing urinary catheterization individually using a checklist. When all the
students in the group had finished, they met, and a debriefing was conducted. The data
collection took place between January to March 2021.

2.4. Ethical Considerations

The study was approved of by the University Institutional Review Board (EFM-62/20).
The participants were informed of the aim of the study, the anonymous and confidential
treatment of data, as well as the possibility to leave the study at any time. The students
who wanted to participate had to sign the informed consent form and they were reminded
of the voluntary nature of their participation. The guidelines established in the Helsinki
declaration were followed at all times.

2.5. Data Analysis

The statistical program SPSS version 27 was used for data analysis. For the descriptive
analysis, the mean and standard deviation of the quantitative variables were analyzed,
while for the categorical variables, frequencies and percentages were obtained. We used
the Wilcoxon test to compare pre-/post-test results, the non-parametric Mann–Whitney
U test and the Spearman correlation coefficient were used. For the evaluation of intra-
and interobserver consistency, Cohen’s Kappa coefficient was calculated. A p < 0.05 was
considered significant.
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3. Results
3.1. Socio-Demographic Characteristics of the Sample

From the total number of participants (N = 139), 78.4% (n = 109) were women and
21.6% (n = 30) were men. The mean age of participants was 21.02 ± 6.11. In terms of
previous studies, most participants had completed the last two years of high school and
17.3% (n = 24) had had previous experience in hospitals or residences.

Regarding urinary catheterization specifically, 18.7% (n = 26) had witnessed other
professionals carry out a catheterization. Conversely, most participants (97.8%, n = 136) had
not had the opportunity to carry out the procedure. Table 1 details the socio-demographic
characteristics of the sample.

Table 1. Socio-demographic characteristics of the sample.

Variable
Total (N = 139)

n %

Sex
Male 30 21.6

Female 109 78.4
Age 21.02 * 6.11 **

Previous studies
Completed high school 114 82

Professional training 23 16.5
University degree 2 1.4

Previous experience in hospitals or residences
Yes 24 17.3
No 115 82.7

Had seen a professional perform a urinary catheterization
Yes 26 18.7
No 113 81.3

Had previous opportunity to perform a urinary catheterization
Yes 3 2.2
No 136 97.8

* Mean, ** Standard Deviation.

3.2. Self-Efficacy Scale

With respect to self-efficacy, statistically significant differences were found between
pre-test and post-test (Z = −14.453; p < 0.05). Specifically, at the pre-test the participants
obtained a mean percentage of 62.59 ± 17.58 points, while in the post-test the mean was
89.36 ± 9.97. In Table 2 the results of the scores for each self-efficacy item can be seen
in detail.

Statistically significant differences were not found when comparing the post-test re-
sults in terms of sex (U = 1551.500; Z = −0.428; p = 0.669) or age (rs = −0.045; p = 0.603).
However, statistically significant differences were found with regards to having had
the opportunity to observe other professionals carry out the procedure (U = 5484.000;
Z = −0.75; p < 0.05). Participants who had seen other professionals perform a catheteriza-
tion obtained the highest scores in self-efficacy.
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Table 2. Results of the self-efficacy pre-/post-test.

Item
Pre-Test Post-Test

M * SD ** M * SD **

1. Identify types of urinary catheterization 32.55 27.42 71.37 25.25

2. Check the patient’s identity 95.32 10.85 97.19 8.68

3. Check for allergies (latex) 76.22 27.032 84.82 23.23

4. Inform the patient of the procedure and clear up any doubts 63.35 32.10 87.59 15.97

5. Maintain privacy 90.04 15.61 96.26 8.62

6. Put the patient in the appropriate position (male or female) 62.52 33.03 95.40 10.91

7. Hygienic hand washing 96.12 9.59 97.77 6.37

8. Put on non-sterile gloves 90.50 13.63 95.14 10.37

9. Prepare the material for genital sanitation 57.27 31.24 90.43 14.63

10. Antiseptic handwashing 88.49 19.14 94.32 12.22

11. Put on sterile gloves (insertion) 79.10 21.06 92.37 12.75

12. Prepare the materials for the catheter insertion 49.86 33.62 90.18 13.49

13. Choose the appropriate catheter, type and caliber 31.58 28.137 70.04 21.89

14. Place the sterile cloth around the genital area 57.84 33.63 93.71 11.48

15. Check the balloon for reliability 46.96 33.19 92.66 14.06

16. Remove the content introduced 38.20 31.30 96.65 87.40

17. Connect the catheter to the drainage system 44.96 33.73 90.51 14.78

18. Perform asepsis of the area 51.83 32.39 88.85 16.15

19. Lubricate the proximal part of the catheter with an adequate amount of lubricant 62.48 30.29 94.24 9.47

20. Insert the catheter appropriately 30.22 28.70 78.88 17.96

21. Check that the catheter balloon is inside the urinary bladder 30.72 29.33 82.30 17.70

22. Introduce the quantity of double-distilled water into the balloon 36.33 32.55 86.19 17.042

23. Check the attachment of the catheter to the urinary bladder 30.65 27.77 84.75 18.74

24. Clean any excess lubricant from the genitals 68.92 27.54 95.68 78.97

25. In non-circumcised male patients, place the foreskin in the correct position 49.35 34.99 85.32 19.31

26. Remove material from around the patient 77.34 28.14 93.45 13.11

27. Secure the catheter to the appropriate place 43.81 33.60 87.23 17.27

28. Fasten the bag to its support and to the side of the bed 57.19 36.09 92.45 12.73

29. Gather up the materials 86.04 19.95 94.39 10.84

30. Make the patient comfortable 81.94 22.83 93.45 10.54

31. Dispose of the materials 86.04 21.08 93.81 14.07

32. Take off gloves and wash hands 95.11 10.17 95.40 13.20

33. Log the procedure 88.67 80.37 89.28 17.51

34. Remove the catheter adequately 39.78 31.74 80.58 19.62

35. Indicate your level of self-confidence in correctly carrying out the procedure 42.29 23.57 75.04 14.39

* Mean, ** Standard Deviation.
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3.3. Knowledge Questionnaire

Considering the level of knowledge, statistically significant differences were found
when comparing the pre-/post-test results (Z = −14.480; p < 0.05). At the time of the
pre-test, the participants obtained an average score of 4.29 ± 1.54, while in the post-test they
obtained a score of 6.26 ± 1.72. Statistically significant differences were not found at the
time of the post-test with regards to the sex of participant (U = 1579.000; Z = −0.291;
p = 0.771), and neither were statistically significant differences found in terms of age
(rs = 0.061; p = 0.474).

3.4. Ability Scale

Statistically significant differences were found in the ability scale depending on
whether it was at the time of the pre-test or post-test (Z = −10.277; p < 0.005). At the
pre-test, the participants obtained a mean score of 18.25 ± 3.36 (average ability), whereas
in the post-test they received a mean score of 22.32 + 1.12 (high ability). The congruency
between the observation measures was intraobserver (0.816) and interobserver (0.891).

4. Discussion

The aim of this study was to examine the effect of the use of the flipped classroom
on the level of self-efficacy and the assessment of clinical competencies in the urinary
catheterization process in nursing students. As far as the implementation of the FC is con-
cerned, an improvement in self-efficacy in nursing students was observed. Various studies
have shown an increase in self-efficacy following the implementation of the FC [30,31].
Furthermore, the data have shown that the FC increases knowledge and skills in nursing
students in performing urinary catheterization. These findings are consistent with those
reported in other studies on clinical abilities carried out on nursing students, where a
significant increase in knowledge and clinical skills was observed through the use of the FC,
considering it more effective than traditional teaching [28,29]. The increase in knowledge,
clinical skills and self-efficacy may be due to previously viewing videos of the implemen-
tation of urinary catheterization, as shown in previous studies on clinical skills [5,32]. In
addition, the videos enable the repeated viewing of the procedure, allowing nursing stu-
dents to transfer their knowledge of urinary catheterization from their short-term memory
to long-term memory [33]. A further aspect that may have had an influence is the flexible
learning approach, which allows students to access the resources when and where they
want, thus satisfying their educational needs at any time [34]. Additionally, the discussion
group favors communication and teamwork among the peers and with the nurse educator,
allowing the educator to identify weaknesses and aspects to consider for the improvement
of students’ training [35]. On the other hand, concerning self-efficacy, it was observed that
nursing students who had observed other professionals, or who had had the opportunity to
perform a urinary catheterization in patients, scored more highly in this aspect. These data
are consistent with those of other studies [5,36]. In the same vein, by applying this theory,
nursing students are able to successfully develop their clinical skills through experience
and observation, increasing their self-efficacy in the mastery of clinical skills [3].

Regarding the assessment of clinical skills and self-efficacy in urinary catheterization,
it could be the basis for identifying gaps in knowledge, leading to further training. This
assessment allows for the improvement of clinical skills before performing the procedures
on patients [32]. Furthermore, nursing students with greater competency in psychomotor
skills are able to develop the essential critical judgment and cognitive skills required for
administering quality and safe care in the clinical setting [37]. Along the same lines, other
studies have indicated an improvement in the skills and knowledge score following the
implementation of the FC [38,39], consistent with those obtained in this study.

Limitations

The findings from this study should be considered taking into account a series of
limitations. Firstly, the sample was selected through convenience sampling, and in a
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single institution, which makes it difficult to generalize the findings. In addition, some
participants prior to the study had seen the urinary catheterization procedure or had
previous experience in a clinical setting, which may have influenced knowledge and self-
efficacy through prior vicarious learning. On the other hand, the tools used are self-reported,
there is a possibility of social desirability. In this case, the inclusion of skills assessment by
external observers decreases this limitation and increases the reliability of the data.

5. Conclusions

The FC has been demonstrated to be an effective educational approach to enable
the acquisition of clinical competencies, specifically in urinary catheterizations. This
method has been shown to improve knowledge, skills, and self-efficacy in nursing students.
This intervention can bridge the gap between theory and practice, improving nursing
students’ performance in the clinical setting. Urinary catheterization is a complex and
invasive procedure that can lead to complications such as infection if the technique is not
performed correctly. Therefore, it is important to train students to acquire competencies
in urinary catheterization. The FC allows students to be an active element in the training
process. The implementation of FC as an educational methodology for the acquisition of
knowledge, skills, and self-efficacy for urinary catheterization could be a suitable resource
for nursing students. Moreover, it would be interesting to carry out research comparing
the flipped classroom with other teaching methods used for the acquisition of clinical
competencies of nursing students. In addition, qualitative studies could be developed to
learn about students’ perceptions of FC as a methodology for the acquisition and evaluation
of competencies.
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