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Background: Clinical self-confidence is essential for nurse anesthesia students
when performing emergency procedures such as splinting and bandaging.
Animated videos may improve procedural understanding and psychological
readiness by providing clear, standardized, and repeatable visual
demonstrations.
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Objectives: To evaluate the effectiveness of an animated splinting video in
improving clinical self-confidence among nurse anesthesia students.

Keywords:
Animated video; clinical self- Methods: This quasi-experimental study used a pretest-posttest control-
confidence; nurse anesthesia group design involving 70 undergraduate nurse anesthesia students at
students; nursing education; Universitas ‘Aisyiyah Yogyakarta, Indonesia. Participants were assigned to an
splinting and bandaging intervention group (n = 35) and a control group (n = 35). The intervention
group viewed an animated video presenting the purposes, principles,
indications, safety considerations, and procedural steps of splinting and
bandaging, whereas the control group received no intervention. Clinical self-
. confidence was measured using a validated 20-item questionnaire. Data were
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analyzed using the Wilcoxon signed-rank test and Mann-Whitney U test.
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Results: Before the intervention, 68.6% of students in the intervention group
and 85.7% in the control group had low clinical self-confidence. After the
intervention, 62.9% of students in the intervention group had very high
confidence and 37.1% had high confidence. The intervention group
demonstrated a significant pretest-posttest improvement (p < 0.001), whereas
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Introduction

Nursing education integrates theoretical knowledge, psychomotor skills, clinical judgment,
communication, and patient-safety principles to prepare students for professional practice (Cant
& Cooper, 2017; Foronda et al., 2013). In nurse anesthesia education, clinical learning occurs in
complex environments that require students to connect theoretical knowledge with perioperative
and emergency-care competencies. Clearly communicated expectations, supportive supervision,
preparation before clinical placement, and constructive feedback have been identified as
important facilitators of student nurse anesthetists’ learning in the operating room (Hedlund et
al., 2024). Self-directed and repeated clinical learning activities may also strengthen nursing
students’ confidence, perceived competence, and readiness for professional practice (Park & Cho,
2022; Platt et al., 2024).

Musculoskeletal injuries and fractures remain a major health burden worldwide. The Global
Burden of Disease 2019 study estimated that approximately 178 million new fractures occurred
globally in 2019, representing an increase of 33.4% compared with 1990 (GBD 2019 Fracture
Collaborators, 2021). First-aid guidelines recommend protecting an injured limb through
splinting and advise against straightening an angulated long-bone fracture in the first-aid setting.
Appropriate splinting requires careful assessment, protection of the injured extremity,
minimization of unnecessary movement, and continued observation of the patient’s condition
(Zideman et al., 2021). Consequently, students who may encounter trauma cases require adequate
preparation before undertaking bandaging and splinting procedures.

Clinical self-confidence represents students’ perceived belief that they can perform
required clinical activities appropriately and effectively (Brocker & Scafide, 2024; Ramezanzade
Tabriz et al., 2024). Higher self-confidence may encourage nursing students to participate in
clinical activities, make clinical judgments, communicate with patients, and collaborate with
healthcare teams (Alrashidi et al.,, 2023). Conversely, insufficient confidence may be accompanied
by hesitation and anxiety when students are expected to perform unfamiliar procedures
(Labrague et al., 2019). Nevertheless, perceived confidence should not be regarded as equivalent
to objectively demonstrated competence because confidence and skill performance do not always
develop at the same level (Brocker & Scafide, 2024).

Structured learning experiences can strengthen students’ confidence by allowing them to
observe, practise, evaluate, and repeat clinical procedures in controlled environments (Hung et
al,, 2021; Kim et al., 2016). Simulation-based education has been associated with improvements
in nursing students’ perceived competence, self-efficacy, satisfaction, and self-confidence
(Alrashidi et al., 2023; Hung et al,, 2021). Supportive learning environments and well-designed
simulation activities are also associated with greater student satisfaction and confidence (Bdiri
Gabbouj et al, 2024; Moreno-Camara et al., 2024). However, simulation-based instruction
commonly requires trained facilitators, laboratory facilities, equipment, scheduling, and
opportunities for repeated practice (Cant & Cooper, 2017).

Video-based learning provides students with access to standardized procedural
demonstrations that can be reviewed repeatedly according to their individual learning needs. A
systematic review and meta-analysis concluded that video is a beneficial supplementary method
for teaching psychomotor nursing skills and may improve students’ confidence and clinical
performance (Clerkin et al., 2022). Video-assisted instruction has demonstrated beneficial effects
on nursing students’ intravenous catheter insertion skills and self-confidence compared with
conventional demonstration alone (Ismailoglu et al., 2020). Video-supported learning has also
improved nursing students’ knowledge, self-efficacy, and performance in advanced life support
and range-of-motion exercises (Jang et al.,, 2021; Melikoglu et al., 2025).

Animated instructional videos combine verbal explanations with visual representations of
movement, equipment, positioning, and procedural sequences. The cognitive theory of
multimedia learning explains that learning occurs through the coordinated processing of verbal
and visual information within a working-memory system of limited capacity. Multimedia
principles such as coherence, signalling, temporal contiguity, spatial contiguity, and segmentation
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can help learners focus on essential information and manage complex instructional content
(Mayer, 2024). In splinting education, animation can present limb positioning, splint placement,
bandaging direction, fixation, safety precautions, and post-procedure assessment in an organized
and repeatable format.

The effects of technology-assisted education may vary according to instructional design,
content, learning duration, opportunities for repetition, and integration with active practice
(Saidkhani et al., 2024; Wu et al., 2022). A comparative quasi-experimental study among nurse
anesthesia students found that scenario-based and video-based training produced different
outcomes in basic life-support knowledge and cardiopulmonary-resuscitation performance
(Saidkhani et al.,, 2024). Differences have also been reported between simulation-based and
video-enhanced interprofessional education in the learning outcomes of nursing and medical
students (Wu et al, 2022). Therefore, animated videos should be considered supplementary
preparatory resources rather than complete replacements for supervised demonstration,
simulation, and direct skills practice.

Existing reviews have examined video instruction, simulation, psychomotor performance,
and self-confidence across various nursing procedures (Alrashidi et al., 2023; Clerkin et al., 2022;
Ramezanzade Tabriz et al., 2024). However, evidence specifically examining animated splinting
videos and clinical self-confidence among nurse anesthesia students remains limited. A
preliminary assessment involving 10 nurse anesthesia students at Universitas ‘Aisyiyah
Yogyakarta indicated that most students had not fully mastered the procedural steps of splinting
and lacked confidence in performing the procedure on patients. Therefore, this study aimed to
evaluate the effectiveness of an animated splinting video in improving clinical self-confidence
among nurse anesthesia students using a quasi-experimental pretest-posttest control-group
design.

Methods

This study used a quantitative quasi-experimental design with a pretest-posttest control
group. It was conducted among undergraduate nurse anesthesia students at Universitas ‘Aisyiyah
Yogyakarta, Indonesia, in 2026. The intervention group received an animated video on splinting
and bandaging, whereas the control group did not receive the intervention. Clinical self-
confidence was measured before and after the intervention in both groups.

The study population consisted of 235 students enrolled in the 2025 cohort of the
Undergraduate Applied Nurse Anesthesia Program. Participants were recruited using probability
sampling with a stratified sampling approach based on the existing class groups. The final sample
included 70 students, comprising 35 participants in the intervention group and 35 participants
in the control group. Students were eligible when they were enrolled in the 2025 cohort, had not
received formal instruction or practical training in splinting and bandaging, and provided written
informed consent. Students who were absent during data collection, declined participation, or
were on academic leave were excluded.

The educational intervention consisted of an animated video presenting the purposes,
principles, indications, safety considerations, and sequential procedures of splinting and
bandaging. The video was designed to provide a clear and repeatable visual demonstration before
students undertook direct clinical practice. Its content, procedural accuracy, audio, visual
presentation, and usability were reviewed by an expert in nurse anesthesia education. The video
was considered suitable for use after revisions were made according to the expert’s
recommendations.

Clinical self-confidence was measured using a 20-item questionnaire adapted from Khoiri
etal. (2024). The instrument assessed students’ confidence in recognizing fractures and bleeding,
determining priorities, selecting appropriate interventions, performing splinting procedures,
maintaining patient comfort, communicating with patients and families, identifying potential
complications, collaborating with healthcare professionals, positioning patients, making clinical
decisions, adapting to changing situations, and evaluating the effectiveness of splinting. Each item
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was scored on a four-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree),
producing a total score of 20-80. Scores were categorized as very low (<20), low (21-40), high
(41-60), or very high (61-80). Previous testing showed that all 20 items were valid, with item
correlation coefficients exceeding 0.349, and the instrument demonstrated excellent internal
consistency with a Cronbach’s alpha of 0.951.

Before data collection, eligible students received information about the study objectives,
procedures, voluntary nature of participation, potential benefits, and confidentiality protections.
Students who agreed to participate provided written informed consent. Both groups completed
the clinical self-confidence questionnaire as a pretest. The intervention group then viewed the
animated splinting and bandaging video, while the control group received no educational
intervention. Afterward, both groups completed the same questionnaire as a posttest. Completed
questionnaires were checked for completeness before data entry.

Data were analyzed using IBM SPSS Statistics version 24. Participant characteristics and
clinical self-confidence categories were summarized using frequencies and percentages. The
Wilcoxon signed-rank test was used to evaluate differences between pretest and posttest scores
within each group. The Mann-Whitney U test was used to compare posttest clinical self-
confidence between the intervention and control groups. All statistical tests were two-tailed, and
statistical significance was established at p < 0.05.

Ethical approval was obtained from the Health Research Ethics Committee of Universitas
‘Aisyiyah Yogyakarta under approval number 2267/KEP-UNISA/II/2026. Participation was
voluntary, and students were informed that they could withdraw at any time without academic
consequences. Participant anonymity was protected through identification codes, and all
collected data were maintained confidentially.

Results

A total of 70 nurse anesthesia students completed the study, comprising 35 participants in
the intervention group and 35 in the control group. In the intervention group, most participants
were female (57.1%) and had no previous experience related to splinting and bandaging (68.6%).
Similarly, most participants in the control group were female (68.6%) and had no previous
splinting and bandaging experience (82.9%).

Table 1: Characteristics of participants

R Intervention Control
Characteristic Category n % n %
Sex Male 15 42.9 11 31.4

Female 20 57.1 24 68.6
Previous splinting experience Yes 11 31.4 6 17.1

No 24 68.6 29 82.9
Total 35 100.0 35 100.0

Before the intervention, most participants in both groups had low clinical self-confidence.
In the intervention group, 24 participants (68.6%) had low clinical self-confidence and 11
(31.4%) had high clinical self-confidence. In the control group, 30 participants (85.7%) had low
clinical self-confidence and five (14.3%) had high clinical self-confidence. No participants in
either group were categorized as having very low or very high clinical self-confidence at baseline.

After the animated video intervention, all participants in the intervention group moved into
the high or very-high clinical self-confidence categories. Thirteen participants (37.1%) had high
clinical self-confidence, while 22 (62.9%) had very high clinical self-confidence. In contrast, the
distribution in the control group remained unchanged, with 30 participants (85.7%) in the low
category and five (14.3%) in the high category.
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Table 2: Distribution and within-group differences in clinical self-confidence before and after the intervention
Very low Low High Very high Total

Group Measurement n % n % n % n % n % p-value

Intervention Pretest 0 0.0 24 686 11 31.4 0 0.0 35 100.0 <0.001
Posttest 0 0.0 0 0.0 13 37.1 22 62.9 35 100.0 )

Control Pretest 0 0.0 30 857 5 14.3 0 0.0 35 100.0 0.482
Posttest 0 0.0 30 857 5 14.3 0 0.0 35 100.0 )

Note. Within-group differences were examined using the Wilcoxon signed-rank test. Values reported as 0.000 in the
statistical output are presented as p < 0.001.

The Wilcoxon signed-rank test showed a statistically significant difference between pretest
and posttest clinical self-confidence in the intervention group (p < 0.001). In contrast, no
statistically significant difference was observed between the pretest and posttest results in the
control group (p = 0.482).

The Mann-Whitney U test showed that the intervention group had a higher posttest mean
rank than the control group (52.91 vs 18.09). The difference in posttest clinical self-confidence
between the groups was statistically significant (Z=-7.168, p < 0.001). These results indicate that
students who received the animated splinting video had higher postintervention clinical self-
confidence than students in the control group.

Table 3: Difference in posttest clinical self-confidence between the intervention and control groups

Outcome Intervention mean rank Control mean rank Y4 p-value

Posttest clinical self-confidence 52.91 18.09 -7.168 <0.001

Note. Between-group differences were analyzed using the Mann-Whitney U test. Statistical significance was established at
p <0.05.

Discussion

This study demonstrated that the animated splinting video significantly improved clinical
self-confidence among nurse anesthesia students. In the intervention group, most students
initially had low clinical self-confidence, whereas after the intervention all participants moved
into the high or very-high categories. The Wilcoxon signed-rank test confirmed a significant
pretest-posttest improvement in the intervention group (p < 0.001), while no significant change
occurred in the control group (p = 0.482). The Mann-Whitney U test also showed significantly
higher posttest clinical self-confidence in the intervention group than in the control group, with
mean ranks of 52.91 and 18.09, respectively (Z=-7.168, p < 0.001).

The low baseline confidence observed in both groups may be related to the participants’
limited previous exposure to splinting and bandaging procedures. Most students in the
intervention and control groups reported no previous experience with splinting, indicating that
they had few opportunities to develop familiarity with the procedure before the study. Limited
mastery experience can reduce students’ belief in their ability to perform unfamiliar clinical tasks
effectively (Kleppang et al,, 2023). Clinical self-confidence generally develops through repeated
learning, successful practice, observation, feedback, and opportunities to apply knowledge in
realistic situations (Ramezanzade Tabriz et al., 2024). Nursing students with insufficient practical
exposure may therefore understand basic concepts but remain hesitant when required to perform
procedural skills independently (Alrashidi et al., 2023).

The substantial improvement after the intervention is consistent with previous evidence
regarding video-supported nursing education. Clerkin et al. (2022) found that video-based
instruction supported psychomotor learning and improved nursing students’ confidence in
performing clinical procedures. Video-assisted instruction has also been shown to improve self-
confidence and performance in intravenous catheter insertion compared with conventional
demonstration methods (Ismailoglu et al., 2020). Similarly, Jang et al. (2021) reported that
repeated self-learning using instructional videos improved nursing students’ knowledge, self-
efficacy, and advanced life-support performance. These findings support the present results by
indicating that repeated visual exposure can strengthen students’ perceived readiness to perform
procedural clinical tasks.
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Animated video may improve confidence by providing a structured visual representation of
each procedural stage. Multimedia learning is more effective when verbal explanations and
relevant visual information are presented in an integrated and organized manner. Animation can
demonstrate limb positioning, equipment placement, bandaging direction, splint fixation, and
safety precautions more clearly than written explanations alone. Segmenting the procedure into
manageable stages may also help students process complex information without excessive
cognitive load (Mayer, 2024). The ability to observe a standardized demonstration may have
helped participants form a clearer mental representation of splinting and reduced uncertainty
regarding how the procedure should be performed.

The repeatability of the intervention may also have contributed to the improvement in
clinical self-confidence. Video-based learning allows students to pause, review, and repeat
difficult procedural steps according to their individual learning needs (Clerkin et al., 2022).
Repeated observation can reinforce procedural memory and increase familiarity before students
participate in laboratory or clinical practice (Jang et al., 2021). Melikoglu et al. (2025) similarly
found that video-assisted instruction improved nursing students’ practical performance and
reduced anxiety during range-of-motion exercises. Reduced uncertainty and greater procedural
familiarity may therefore explain why participants in the intervention group reported stronger
confidence after viewing the animated splinting video.

The absence of change in the control group suggests that clinical self-confidence was
unlikely to improve without a structured educational experience during the study period.
Students in the control group remained predominantly in the low-confidence category at both
measurement points. Saidkhani et al. (2024) reported that instructional approaches involving
scenarios or video produced better learning outcomes among nurse anesthesia students than the
absence of comparable active educational exposure. Simulation research has also shown that
confidence improves when students receive organized learning activities, realistic procedural
experiences, and supportive feedback (Alrashidi et al., 2023; Bdiri Gabbouj et al., 2024). These
findings indicate that intentional educational interventions are needed to strengthen students’
readiness for unfamiliar clinical procedures.

Although the animated video was effective in improving perceived clinical self-confidence,
confidence should not be interpreted as direct evidence of clinical competence. Self-confidence
reflects students’ perceptions of their ability, whereas competence requires objective
demonstration of procedural accuracy, clinical judgment, communication, and patient-safety
behavior (Brocker & Scafide, 2024). A student may report high confidence but still require
supervision and corrective feedback during actual performance. Therefore, animated video
should be used as preparatory learning before skills-laboratory practice, simulation, return
demonstration, and supervised clinical training rather than as a replacement for direct practice.

The findings have practical relevance for nurse anesthesia education because splinting is a
procedural skill that may be required in emergency and trauma-related care. Integrating
animated videos into teaching may provide students with a standardized and accessible resource
that can be reviewed before laboratory sessions. Video preparation may allow face-to-face
learning time to focus more on hands-on practice, error correction, clinical reasoning, and
instructor feedback. The combination of multimedia preparation and supervised simulation may
provide stronger educational outcomes than either method alone (Cant & Cooper, 2017;
Saidkhani et al.,, 2024).

The results should nevertheless be interpreted with consideration of the study design.
Participants were drawn from a single institution, which may limit the applicability of the findings
to students in other educational settings. Clinical self-confidence was assessed using a self-
reported questionnaire and was not accompanied by an objective assessment of splinting
performance. The study also evaluated the immediate postintervention outcome and did not
determine whether the increase in confidence was sustained over time. Future studies should
include multiple institutions, randomized group allocation, delayed follow-up assessments, and
objective performance measures such as structured skills checklists or objective structured
clinical examinations.
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Implication and limitation

The findings support the use of animated splinting videos as supplementary learning
resources in nurse anesthesia education because they can provide standardized, repeatable, and
accessible procedural demonstrations before laboratory practice, simulation, or supervised
clinical training; however, such videos should complement rather than replace direct
demonstration, hands-on practice, instructor feedback, and objective competency assessment.
The findings should be interpreted cautiously because the study was conducted at a single
institution with a relatively small sample, used a quasi-experimental design, and measured
clinical self-confidence through self-report rather than objective splinting performance. In
addition, outcomes were assessed immediately after the intervention, so the long-term retention
of confidence and skills remains unknown. Future multicentre randomized studies should include
larger samples, objective clinical performance measures, and follow-up assessments to evaluate
the sustainability of the intervention’s effects.

Relevance for Practice

Animated splinting videos can be integrated into nurse anesthesia education as preparatory
learning resources before laboratory demonstrations, simulation, and supervised clinical
practice. Their standardized and repeatable presentation may help students understand
procedural sequences, safety principles, and required equipment while strengthening confidence
before performing splinting and bandaging. Educators should combine animated videos with
hands-on practice, instructor feedback, and objective skills assessment to ensure that increased
confidence is accompanied by accurate and safe clinical performance.

Conclusion

The animated splinting video was effective in improving clinical self-confidence among
nurse anesthesia students. Students in the intervention group demonstrated a significant increase
in confidence from pretest to posttest, whereas no significant change occurred in the control
group, and posttest confidence was significantly higher in the intervention group (p < 0.001).
These findings support the use of animated videos as supplementary preparatory media before
laboratory practice, simulation, and supervised clinical training, while direct skills practice and
objective competency assessment remain necessary to ensure safe and accurate performance.
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