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RTo,

Postoperative pain is a common problem experienced by surgical patients
and requires appropriate management to improve recovery and patient
comfort. Therefore, anesthesiology nursing students need adequate
knowledge regarding postoperative pain management before entering
clinical practice. The use of innovative educational media, such as 3D
animated videos, is expected to improve students’ understanding more
effectively than conventional learning methods. This study aimed to
determine the effect of 3D animated video education on the knowledge level
of anesthesiology nursing students regarding postoperative pain
management. This study employed a quantitative approach with a quasi-
experimental pretest-posttest control group design. A total of 60
anesthesiology nursing students at Universitas Aisyiyah Yogyakarta
participated in this study and were divided into an intervention group and a
control group, with 30 respondents in each. Data were collected using a
knowledge questionnaire and analyzed using the Wilcoxon Signed-Rank Test
and the Mann-Whitney U Test. The results showed a significant increase in
knowledge scores before and after the intervention in both groups (p =
0.000). Furthermore, the intervention group demonstrated significantly
greater knowledge improvement than the control group (p = 0.000). It can
be concluded that 3D animated video education is effective in improving
students’ knowledge of postoperative pain management.
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I.INTRODUCTION

pain management, as effective pain control

Anesthesiology nursing students are
prospective healthcare professionals who
play an important role in anesthesia and
essential

perioperative  services. One

competency to master is postoperative

is integral to patient safety and healthcare
quality. Adequate knowledge regarding
postoperative  pain  management is
necessary to prepare students for clinical

practice and enable them to provide
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evidence-based nursing care (Fatonah et
al.,2023). Knowledge of postoperative pain
management is also essential, as pain
assessment and management are key
competencies in perioperative nursing care
that directly influence patient outcomes
(Handayani et al, 2025). Postoperative
pain is a physiological response to surgical
trauma that may affect the nervous,
endocrine, and cardiovascular systems. If
not managed appropriately, postoperative
pain can lead to complications such as
increased blood pressure, respiratory
disorders, delayed wound healing, anxiety,
stress, sleep disturbances, and reduced
patient  satisfaction with healthcare
services (Rachmadina et al, 2025).
Effective pain management requires
adequate  understanding of  pain
assessment, pharmacological interven-
tions, and nonpharmacological approaches
(Jamal & Fachrul, 2022). Accurate pain
assessment is particularly important
because it underpins the selection of
appropriate pain management strategies
(Andreyani & Bhakti, 2023).

Furthermore, postoperative pain
remains a significant healthcare problem,
with approximately 80% of patients
experiencing pain after surgery despite
receiving analgesic therapy (Park et al,
2023). Knowledge of postoperative pain

management includes understanding pain

physiology, pain  assessment, and
pharmacological and nonpharmacological
interventions. Students with higher levels
of knowledge are better able to apply
appropriate pain management techniques
in clinical practice (Fatonah et al., 2023).
Educational  interventions  regarding
pharmacological and nonpharmacological
pain management have been reported to
improve students’ understanding and
ability to manage pain effectively
(Handayani et al, 2023). However,
learning processes in many educational
institutions still rely heavily on lectures
and PowerPoint presentations, which may
be less. attractive and less effective for
digital-generation students (Efkelin et al.,
2023). Therefore, innovative learning
approaches are required to improve
students' engagement and learning
outcomes. Advances in educational
technology have encouraged the use of
innovative learning media, including
animated videos. Educational media play
an important role in improving students'
understanding and learning outcomes by
facilitating the delivery of information in
more engaging and interactive ways (Putra
& Salsabila, 2021). Animated video
combines visual, audio, and narrative
elements, allowing information to be

delivered more engagingly and memorably.

Previous studies have demonstrated that
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animation-based learning media can
increase students' interest in learning,
long-term retention, and critical thinking
skills (Murtiningsih & Hanif, 2021).
Furthermore, video-based learning
has been shown to improve knowledge
acquisition and learning effectiveness
among healthcare students (Sari &
Sundari, 2021). Educational videos can also
enhance students' confidence and self-
efficacy during the learning process (Fauzi
& Purnamasari, 2024). Similar findings
were reported by Halmuniati et al. (2022),
who found that video animation
significantly improved learning outcomes,
and by Rahmawati et al. (2022), who
demonstrated that audiovisual media
effectively increased learning achievement
among health students. The
implementation of digital learning has
expanded significantly in health education,
particularly  following  technological
advancements and changes in educational
practices. Almarzooq et al. (2020) reported
that technology-based learning provides
greater  flexibility = and  enhances
educational effectiveness among healthcare
students. Likewise, Kindangen et al.
(2022) found that audiovisual media
increase  student  motivation  and
engagement during learning activities. Aji

et al. (2025) also demonstrated that video-

based education effectively improved

students' knowledge regarding healthcare-
related topics, while Choeron and
Metrikayanto ~ (2025) reported that
educational videos enhanced students'
understanding of complex health concepts.
Despite the growing use of educational
videos in nursing education, studies
specifically examining the effect of 3D
animated video education on postoperative
pain  management knowledge among
anesthesiology nursing students remain
limited. Most previous studies focused on
procedural training and general health
education rather than postoperative pain
management (Fatonah et al., 2023). This
limitation represents a research gap and
highlights ~ the need for further
investigation. The novelty of this study lies
in the application of 3D animated video
education as an innovative learning
medium to improve knowledge of
postoperative pain management among
anesthesiology nursing students. At
Universitas Aisyiyah Yogyakarta,
anesthesiology nursing students begin
learning the fundamental concepts of
postoperative pain management as part of
perioperative  competencies. However,
preliminary observations and interviews
indicated that students' understanding of
both theoretical concepts and clinical
remained

applications suboptimal.

Therefore, it is necessary to evaluate the

- The Effect of 3D Animated Video Education on Knowledge of Postoperative Pain Management
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effectiveness of 3D-animated video-based

education in  improving students
knowledge. This study aimed to determine
the effect of 3D animated video education
on the knowledge level of anesthesiology
nursing students regarding postoperative

pain management.

2.METHODS

This study used a quantitative
rescarch  method with a  quasi-
experimental design and a pretest-
posttest control group approach. The
research  was  conducted at the
Anesthesiology Nursing Study Program of
Universitas Aisyiyah Yogyakarta. The
subjects of this study were 60
anesthesiology nursing students who met
the inclusion criteria. The respondents
were divided into two groups, namely the
intervention group (n = 30) and the control
group (n = 30). The intervention group
received education through a 3D-animated

video on postoperative pain management,

3. RESULTS

while the control group received
conventional  learning media. The
educational intervention was conducted
according to the predetermined schedule.
Knowledge levels regarding postoperative
pain management were measured before
the intervention (pretest) and after the
intervention (posttest) using a validated
questionnaire. Data collection was carried
out through questionnaire administration
and  observation  of  respondents'
participation during the educational
process. The collected data were analyzed
using the Statistical Package for Social
Sciences (SPSS). The Wilcoxon Signed-
Rank Test was used to assess differences in
knowledge levels before and after the
intervention within each group. In
contrast, the Mann-Whitney U Test was
used to compare knowledge improvement
between the intervention and control

groups. A p-value of less than 0.05 was

considered statistically significant.

Table 1. Respondent Characteristics (n=30)

Respondent Characteristics f Intervention (%) F Control (%)
Gender
Male 9 30 7 233
Female 21 70 23 76.7
Age
19-20 years 22 733 26 86.7
21-22 years 8 26.7 4 13.3
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Table 1 shows that the majority of
respondents in both the intervention and
control groups were female. Most
respondents were aged 19-20 years. In the
intervention group, female respondents
accounted for 70.0%, while in the control

group, they accounted for 76.7%.

Furthermore, respondents aged 19-20
years comprised 73.3% of the intervention
group and 86.7% of the control group.
These findings indicate that the
respondents were predominantly female

and within the late adolescent age

category.

Table 2. Knowledge Level Before and After in the Intervention Group

Pre-intervention

Post-intervention

Knowledge Level i

(%) f (%)

Poor 13 433 1 33
Moderate 14 46.7 4 133
Good 3 10.0 25 83.3

Table 2 shows that the knowledge
level of respondents in the intervention
group increased after receiving education
through a 3D animated video. Before the
intervention, most respondents were in the
moderate knowledge category (46.7%) and
poor knowledge category (43.3%). After
the intervention, the majority of

respondents were in the good knowledge

category, accounting for 25 respondents
(83.3%). Meanwhile, the proportion of
respondents  with  poor knowledge
decreased from 433% to 3.3%. These
findings indicate that education delivered
via a 3D animated video improved
respondents’ knowledge of postoperative

pain management.

Table 2. Knowledge Level Before and After in the Control Group

Pre-intervention

Post-intervention

Knowledge Level [ (%) i (%)
Poor 12 40 4 133
Moderate 14 46.7 14 46.7
Good 4 133 12 40.0

Table 3 shows that the knowledge
level of respondents in the control group
increased after receiving conventional
educational ~ materials.  Before  the
intervention, most respondents were in the

moderate knowledge category (46.7%),
followed by the poor knowledge category

(40.0%). After the intervention, the
proportion of respondents with  good
knowledge increased from 13.3% to 40.0%,
while the proportion of respondents with
poor knowledge decreased from 40.0% to
13.3%. However, most respondents

remained in the moderate knowledge

- The Effect of 3D Animated Video Education on Knowledge of Postoperative Pain Management
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category (46.7%). These findings indicate

that conventional educational materials

improved  respondents’  knowledge

regarding postoperative pain management

Table 4. Wilcoxon Signed Ranks test results

Group Category f y4 p-value
Intervention Group Post-test < Pre-test 2
Post-test > Pre-test 27 -4.490 0.000
Post-test = Pre-test 1
Control Group Post-test « Pre-test 5
Post-test > Pre-test 25 -3.710 0.000
Post-test = Pre-test 0

Table 4 shows that most respondents
in both groups experienced an increase in
knowledge scores after the intervention. In
the intervention group, 27 respondents had
higher post-test scores than pre-test
scores, while only 2 respondents showed a
decrease, and 1 respondent showed no
change. In the control group, 25
respondents experienced an increase in
knowledge scores, whereas 5 respondents
showed a decrease. The Wilcoxon Signed
Rank Test revealed a significant difference

between pre-test and post-test knowledge

levels in both the intervention group (Z = -
4.490; p=0.000) and the control group (Z =
-3710; p = 0.000). However, the
intervention group demonstrated greater
knowledge improvement, as indicated by
the higher proportion of respondents with
increased post-test scores compared to the
control group. These findings suggest that
education delivered via a 3D animated
video was more effective at improving

respondents’ knowledge of postoperative

pain management.

Table 5. Effect of 3D Animated Video Education Knowledge of Postoperative Pain

Management on Both Groups (N=60)

Group N Mean Rank  Sum of Ranks 4 P-value
Post-Test Intervention Group 30 39.52 11,885.50 4031 0.000
Results Control Group 30 21.48 644.50 ' '

Table 5 shows that the intervention
group obtained a higher mean rank score
(39.52) than the control group (21.48).
Based on Table 5, the intervention group
obtained a higher mean rank score (39.52)
than the control group (21.48). The Mann-
Whitney U Test revealed a significant

difference in post-test knowledge scores

between the intervention and control
groups (Z = -4.031; p = 0.000). These
findings indicate that respondents who
received education through a 3D-animated
video achieved significantly  higher
knowledge scores than those who received
materials.

conventional educational

Therefore, 3D animated video education
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was more effective in improving
knowledge regarding postoperative pain
management  among  anesthesiology

nursing students.

4. DISCUSSION
Effect of 3D Animated Video Education
on Knowledge of Postoperative Pain
Management

The results of this study showed that
the knowledge level of respondents in the
intervention group increased  after
receiving education using a 3D animated
video. Based on Table 2, the proportion of
respondents  with good knowledge
increased from 10.0%  before the
intervention to  83.3% after the
intervention, while the proportion of
respondents  with  poor knowledge
decreased from 433% to  3.3%.
Furthermore, the Wilcoxon Signed Rank
Test revealed a significant difference
between pre-test and post-test knowledge
scores (Z = -4.490; p = 0.000), indicating
that 3D animated video education
effectively improved respondents’
knowledge regarding postoperative pain
management. The improvement in
knowledge may be explained by the ability
of 3D animated videos to present
information through both visual and
auditory channels simultaneously. This

learning approach enables students to

understand complex concepts more easily
and retain information for a longer period.

According to  Mayer  (2021),
multimedia-based  learning  enhances
understanding because learners process
information through verbal and visual
representations at the same time.
Therefore, educational content delivered
through animation becomes more
attractive, interactive, and easier to
comprehend than conventional learning
materials. The findings of this study are
consistent with previous studies that
demonstrated  the effectiveness  of
animation-based  learning media in
improving knowledge and learning
outcomes. Halmuniati et al. (2022)
reported that video animation significantly
improved students’ learning achievement,
while Pratiwi et al. (2022) found that
animated video media enhanced students’
understanding during the learning process.
Similarly, Sari and Sundari (2021)
concluded that video-based learning
strategies improved nursing students’
knowledge and clinical skills. These
findings suggest that 3D animated video
education can be utilized as an innovative
learning medium to improve knowledge

regarding postoperative pain management

among anesthesiology nursing students.

- The Effect of 3D Animated Video Education on Knowledge of Postoperative Pain Management
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Effect of Conventional Educational
Materials on Knowledge of
Postoperative Pain Management

The results of this study showed an
increase in knowledge among respondents
in the control group after receiving
conventional educational materials. Based
on Table 3, the proportion of respondents
with good knowledge increased from 13.3%
before the intervention to 40.0% after the
intervention, while respondents with poor
knowledge decreased from 40.09% to 13.3%.
In addition, the Wilcoxon Signed-Rank
Test revealed a significant difference
between pre-test and post-test knowledge
scores (Z =-3.710; p=0.000), indicating that
conventional educational materials were
effective in  improving respondents’
knowledge  of  postoperative  pain
management. The increase in knowledge
suggests that educational exposure
contributes to the learning process by
providing  new  information  and

experiences. Through educational
materials, respondents gained a better
understanding of postoperative pain
management. Subsequently, they improved
their knowledge levels. This finding is
consistent with Rahman (2023), who
reported  that  health  education
significantly improves knowledge by
enhancing individuals’ understanding of

health-related information. Kartini et al.

(2025) found  that educational

interventions effectively ~ increased
participants’ knowledge after receiving
structured health education. Although the
control group experienced significant
improvement, the magnitude of change
was lower than that observed in the
intervention group. Conventional
educational methods tend to rely on
passive learning and offer limited
visualization, which may reduce students’
ability to understand and retain complex
information fully. Putra & Salsabila (2021)
stated that interactive learning media
provide more effective learning experiences
than conventional methods, while
Kindangen et al. (2022) reported that
audiovisual ~media enhance learner
motivation and engagement. Therefore,
although ~ conventional ~ educational
materials can improve knowledge, their
effectiveness appears to be lower than that
of 3D animated video education in
facilitating learning and knowledge

retention.

Comparison Between the Intervention
and Control Groups

The comparison of  post-test
knowledge  scores  between  the
intervention  and  control  groups
demonstrated that education delivered via

a 3D animated video was more effective

Unmulfadilah (2026) -
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than conventional educational materials.
Based on Table 5, the intervention group
obtained a higher mean rank score (39.52)
than  the control group (21.48).
Furthermore, the Mann-Whitney U Test
revealed a significant difference between
the two groups (Z =-4.031;p=0.000). These
findings indicate that respondents who
received education via a 3D-animated video
achieved significantly higher knowledge
scores on postoperative pain management
than those who received conventional
educational =~ materials. The greater
improvement observed in the intervention
group may be attributed to the ability of 3D
animated videos to present information in
a more engaging and interactive way.
Through the combination of visual
illustrations, animation, and narration,
students can understand  complex
concepts more easily and retain
information more effectively. According to
Mayer (2021), multimedia learning
enhances knowledge acquisition by
integrating visual and verbal information
simultaneously. This finding is supported
by Halmuniati et al. (2022), who reported
that animation-based learning media
significantly improved learning outcomes,
and by Pratiwi et al. (2022), who found
that animated video media enhanced
students’ understanding during the

learning process. The findings of this study

are also consistent with previous research
demonstrating the effectiveness of video-
based learning in health education.
Almarzooq et al. (2020) reported that
digital learning technologies improve
educational outcomes among healthcare
students. Similarly, Rahmawati et al
(2022) found that audiovisual media were
more effective in improving learning
outcomes than conventional methods. Aji
et al. (2025) and Choeron and
Metrikayanto (2025) also reported that
educational videos significantly increased
knowledge and understanding of health-
related concepts. Therefore, 3D-animated
video education can be considered an
innovative and effective learning strategy
to improve knowledge of postoperative
pain management among anesthesiology

nursing students.

5. CONCLUSION

Based on the results of this study,
education using a 3D animated video
effectively improved the knowledge of
anesthesiology nursing students regarding
postoperative pain management. Both the
intervention and  control  groups
experienced  significant increases in
knowledge  scores  after  receiving
educational interventions. However, the

improvement in the intervention group

was greater than that in the control group.

- The Effect of 3D Animated Video Education on Knowledge of Postoperative Pain Management
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The results of the Wilcoxon Signed-Rank
Test showed significant  differences
between pre-test and post-test knowledge
scores in both groups. In contrast, the
Mann-Whitney U Test showed a
significant  difference  between  the
intervention and control groups. These
findings indicate that 3D animated video
education is more effective  than
conventional educational materials in
regarding

improving knowledge

postoperative pain management.
Therefore, 3D animated videos can be
utilized as an innovative educational
medium to support learning activities

among anesthesiology nursing students.
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