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Abstract

Traditional education in palliative care often constrains the development of clinical competencies and
positive attitudes that alleviate suffering and enhance patients’ quality of life. Gamification has
emerged as an innovative strategy to enhance both knowledge and attitudes in this field. Objective:
This study aimed to assess the effectiveness of a gamified educational intervention in improving
palliative care knowledge among nursing students at a public university. Methods: A single-group,
pre—post quasi-experimental study was conducted between October 2024 and February 2025,
involving 136 nursing students enrolled in the academic periods May 2024-April 2025 and September
2024-August 2025. Participants were selected using stratified probabilistic sampling. The
demographic variables included age, sex, academiclevel, and the clinical practice area. Palliative care
knowledge was assessed using the Spanish version of the Palliative Care Quiz for Nursing (PCQN-
SV). The educational intervention comprised a gamified program consisting of ten thematic modules
delivered over a 16-week period. Results: The average student age was 22 years (SD = 1.89). The
baseline knowledge scores were moderate, with a mean of 11.66 (SD = 2.37). Following the
intervention, a significant improvement was observed, with a post-intervention mean of 15.80 (SD =
1.13). Conclusions: The gamified intervention significantly improved palliative care knowledge,
particularly in the reinforced content areas. These findings support the incorporation of active
learning methodologies such as gamification into nursing education curricula. Future studies should
be performed to explore its long-term impact and applicability in clinical practice.

Keywords: palliative care; educational intervention; nursing; gamification

1. Introduction

Advanced chronic illnesses and terminal stages pose a significant challenge to public health and
healthcare systems worldwide, not only due to their high prevalence but also because of the economic
and emotional burden they impose on patients and their families. According to the World Health
Organization (WHO), approximately 56.8 million people globally are in need of palliative care (PC),
with an estimated 25.7 million requiring such care during their final year of life [1].

Education plays a pivotal role in the development of the competencies necessary to deliver high-
quality palliative care. Therefore, nursing education, must emphasize holistic care, conceptual
knowledge, effective communication, interprofessional collaboration, and emotional preparedness
for death. These components are essential to improve patient outcomes and to meet the growing
demand for palliative services [2,3].

There is a growing consensus regarding the need to incorporate a standardized set of core
subjects related to palliative care into undergraduate nursing curricula [4]. However, this
transformation remains unresolved, largely due to the multidimensional nature of palliative care,
which complicates instructional planning. Moreover, several barriers hinder the effective integration

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.0008.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 September 2025 d0i:10.20944/preprints202509.0008.v1

2 of 13

of PC into nursing education programs, including curricular overload, a shortage of qualified faculty,
and limited access to clinical practice settings. These constraints undermine confidence in clinical
competencies, which are essential for providing interdisciplinary, ethical, and empathetic palliative
care [5-7].

From a pedagogical perspective, it is imperative to rethink the traditional paradigms of nursing
education. This necessitates the adoption of innovative educational models that incorporate diverse
pedagogical languages and strategies, such as simulation and multimodal learning. These
approaches enable students to engage with and experience real-life care situations through multiple
cognitive and experiential pathways [8,9].

Early curricular integration, combined with the reinforcement of experiential, practical, and
pedagogical training, is key to enhancing knowledge in palliative care [10]. The incorporation of
gamification into MOOCs (Massive Open Online Courses) has emerged as an innovative pedagogical
strategy by which to raise awareness and improve education in this field. By embedding game-based
dynamics, mechanics, and elements, gamified learning fosters active participation, intrinsic
motivation, and autonomous learning. This approach enables students to interact with content in a
multimodal format, take on challenges, and collaborate, thereby enriching their educational
experience in virtual environments [11-14].

Among the most recent applications of gamification in the classroom are initiatives such as “Bed
Race, The End of Life Game,” a board game designed to teach the principles of palliative and end-of-
life care [15], and “The Palliative Care Room,” a gamified social intervention aimed at enhancing
learning outcomes [16].

Despite its potential, the literature on the gamification of palliative care education remains
limited. However, studies have reported that gamified interventions can promote empathy, deepen
knowledge, enhance communication, and increase student motivation and engagement [17,18].
Nonetheless, critics argue that introducing playful elements into sensitive educational contexts may
risk trivializing complex topics, potentially undermining the emotional or ethical depth of the
learning experience. Additionally, questions concerning the generalizability of gamification across
diverse learner groups and educational settings remain. Some studies suggest that its benefits depend
largely on participants’ prior experience and the specific design of the intervention [18-20].

In light of the limited evidence available regarding gamified educational interventions in
palliative care, this study aims to evaluate the effectiveness of a gamified program in enhancing
palliative care knowledge among nursing students at a public university. The overarching goal is to
contribute to the comprehensive training of future healthcare professionals by strengthening their
clinical, ethical, and humanistic competencies.

2. Materials and Methods

2.1. Study Design and Sampling Method

A quasi-experimental pre—post study design without a control group was conducted within the
nursing program at Universidad Técnica del Norte in Ecuador, between October 2024 and February
2025. The study population included students enrolled in the seventh academic level and those
undertaking their rotating internship during the May 2024 to April 2025 academic period and the
September 2024 to August 2025 academic period.

To determine the sample size, stratified probabilistic sampling was employed, with proportional
allocation based on the academic period (stratum) in which students were enrolled. From a target
population of 208 students, the sample size was calculated using the Stata statistical software. Given
the quasi-experimental design, which aimed to detect a statistically significant difference in mean
scores before and after the educational intervention, a two-tailed test was applied, with a 95%
confidence level (o = 0.05), 80% statistical power (13 = 0.80), and a 5% margin of error. Additionally,
a 10% replacement rate was considered to account for potential losses or dropouts during the course
of the study.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.0008.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 September 2025 d0i:10.20944/preprints202509.0008.v1

3 of 13

This approach yielded a minimum required sample of 136 students, proportionally distributed
across the defined strata. This ensured the adequate representation of the target population and the
statistical robustness of the findings.

2.1.1. Blinding

Considering that the study had a quasi-experimental design without a control group or
randomization, neither participants nor the research team were blinded to the educational
intervention. However, blinding was applied during data analysis to mitigate potential bias.

To minimize bias, participant anonymity was ensured through the use of alphanumeric codes,
thereby preventing any association with personal identifiers. Data collection instruments were
administered without immediate feedback. Additionally, clear role separation was maintained
between those implementing the intervention and those conducting the statistical analysis, with the
latter having exclusive access to the anonymized database.

Despite the open-label nature of the study, these methodological safeguards helped reduce the
risk of information, observation, and confirmation biases, in alignment with the methodological
guidelines of the TREND statement for non-randomized educational trials.

2.2. Study Setting

The study was conducted in the academic and clinical training environments of the Nursing
Program at Universidad Técnica del Norte, specifically within secondary-level healthcare institutions
located in Ibarra, Otavalo, Lago Agrio, and Tena.

2.3. Design and Development of the Gamified Educational Intervention in Palliative Care

A virtual educational strategy was designed and implemented in the format of a gamified
MOOC (Massive Open Online Course), which was delivered through the Moodle platform. The
pedagogical approach was grounded in meaningful learning, patient-centered care, and
gamification, which were considered to promote active learning aimed at developing professional
competencies. The instructional design adhered to the guidelines and recommendations of the Pan
American Health Organization (PAHO), the World Health Organization (WHO) [21], and Ecuador's
National Technical Standard for Palliative Care [22].

The instructional plan comprised ten thematic modules delivered over five weeks, addressing
foundational, ethical, humanistic, and clinical aspects of palliative care. Each module integrated
multimedia resources, curated readings, and gamified interactive components such as information
prompts, visual cues, progressive challenges, and real-time feedback to encourage active and
autonomous student participation. These tools supported the meaningful construction of knowledge
and the achievement of defined learning outcomes.

To ensure the quality and relevance of the content, the Delphi technique was employed; this is
a structured consensus method that involves successive rounds of expert evaluation. Ten
professionals specializing in palliative care, nursing, and health education reviewed the content and
training strategy across two rounds, applying criteria related to clarity, coherence, relevance, and
applicability. The process led to the refinement of the intervention, as evidenced by Aiken’s content
validity coefficient (V > 0.85) and Fleiss’ Kappa inter-rater agreement index (k > 0.80).

Moodle was selected as the learning platform due to its widespread use in health education and
its capacity to host and distribute educational content. It served as the central repository for the course
materials, which were developed in Word and HTML using Dreamweaver. The platform also hosted
evaluation instruments and gamified interactive resources [15].

Two faculty tutors were assigned to support the intervention group, providing guidance
through the platform and its discussion forums. The online course spanned a total of 60 instructional
hours, equivalent to 10 academic credits.
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Pre- and post-intervention assessments were conducted using the Spanish version of the
Palliative Care Quiz for Nursing (PCQN-5V). Additionally, a custom questionnaire was administered
to evaluate student satisfaction with the methodology and the usability, accessibility, and
functionality of the Moodle platform. A score of >13 correct responses (out of 20) was considered an
adequate level of palliative care knowledge.

The PCON-5V demonstrated solid psychometric properties. The content validity index (S-CVI)
reached 0.83, indicating strong domain representation. The internal consistency, as measured by
Cronbach’s alpha, was 0.67, and the Kuder-Richardson 20 (KR-20) reliability coefficient was 0.72;
both of these are acceptable as educational assessment tools [23].

2.4. Variables

2.4.1. The Independent Variable (IV), Was the Gamified Educational Intervention, Which Involved
the Use of Instructional Strategies Incorporating Game-Based Elements. This Intervention Aimed to
Enhance Nursing Students” Knowledge of Palliative Care

2.4.2. The Dependent Variable (DV), Was the Level of Knowledge Regarding Palliative Care,
Assessed Both Before and After the Intervention. This Allowed for the Evaluation of the
Intervention’s Effect on Students” Knowledge Levels

The demographic variables included age, gender, academic level, and the hospital practice area.
Palliative care knowledge was measured using the Spanish version of the Palliative Care Quiz for
Nursing (PCQN-5V) [23,24], which comprises three dimensions: Philosophy and principles of
palliative care (4 items), Pain and symptom management (13 items), and Psychosocial and spiritual
principles (3 items).

All items were presented in multiple-choice format with three response options: “true,” “false,”
or “don’t know.” For statistical analysis, these responses were recoded using a binary coding scheme.

2.5. Data Collection Procedure

The questionnaire was administered virtually through an online platform, enabling students
engaged in clinical practice across different healthcare settings to participate. The estimated time
required to complete the instrument ranged from 15 to 20 minutes.

2.6. Statistical Analysis

The qualitative variables were summarized using measures such as means and standard
deviations (SD). To assess the differences in knowledge scores, a paired t-test was applied when
normality assumptions were met, yielding statistically significant results (t = 11.05; p < 0.001). For
non-parametric data, the Mann-Whitney U test was used, which confirmed a shift toward higher
post-intervention scores (p < 0.001), indicating a significant improvement. The effect size was
calculated using Cohen’s d, adjusted with Hedges” correction. Binary logistic regression was also
used to estimate the adjusted odds ratios (ORs), evaluating the contextual impact of the intervention.
A 95% confidence level was applied. All categorical variables were coded in the database. Statistical
analysis was performed using SPSS version 25.0 (IBM Corp., Armonk, NY, USA).

The unit of analysis was the individual student. However, because the sample included students
placed in different hospitals, the hospital variable was incorporated as a stratification factor in the
logistic regression models. This allowed the analysis to adjust for potential clustering effects by
practice site, thereby improving the precision of effect estimation across institutional contexts.
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3. Results

The study was conducted and reported in accordance with the TREND statement for non-
randomized intervention studies. Figure 1 presents the participant flow diagram based on the
TREND guidelines.

Recruitment

Screened for eligibility (n=208 students)

Excluded (n=72):

- Did not provide consent or did not attend the
intervention

Non-randomized study (n=136) stratified by age and academic period
1

Assignment
Assigned to the intervention (pre-intervention assessment) (n=136)
Gamified Educational Intervention (10 modules - 16 weeks)
Received the educational intervention (post-intervention assessment) (n=136)
Did not receive the intervention (n=0)
Follow-up

Lost to follow-up (n=0) Discontinued the intervention (n=0)

|
Analysis

Analyzed (n=136)

Excluded from analysis (n=0)

Figure 1. Flow diagram of participant selection according to the TREND statement.

A total of 208 nursing students were assessed for eligibility. Of these, 136 met the inclusion
criteria and actively participated in the educational intervention, as illustrated in Figure 1. It is
important to note that although the study was not randomized, a cohort-stratified sampling approach
was employed, ensuring adequate representation across the various academic stages included in the
study.

All enrolled students completed the intervention, with no losses to follow-up or dropouts
reported. As a result, the analysis was conducted on the full planned sample (n = 136), maintaining
the intention-to-treat principle outlined in the study protocol and thereby reinforcing the
consistency and methodological robustness of the findings.

This methodological approach allows for a cautious and realistic assessment of the intervention's
impact, while simultaneously strengthening the study’s internal validity. It aligns with international
recommendations for educational research conducted using non-randomized designs. The baseline
characteristics of the participants were comparable across strata, as summarized in Table 1.
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Table 1. Pre- and post-intervention statistics in nursing students (n=136).

Statistic Pre-Intervention Post-Intervention

Mean (SD) 11,8618 10,4891
Standard Error ,20298 ,09682
95% Confidence Interval 11,2603- 10,4776-
Limited inferior-sup 12,4632 10,5006
5% Trimmed Mean 11,6160 10,7208
Median 11,0000 11,0000
Variance 5,603 1,275
Standard Deviation 2,36712 1,12911
Minimum 6,00 7,00
Maximum 18,00 13,00
Range 12,00 6,00
Interquartile Range 3,00 2,00
Skewness 0,300 -,508
Standard Error of Skewness 0,208 0,208
Kurtosis 0,104 -0,135
Standard Error of Kurtosis 0,413 0,413

3.1. Pre- and Post-Intervention Analysis

A total of 136 nursing students were evaluated (mean age: 22.9 + 1.89 years; 73.5% female), with
these students distributed across two academic periods (53.6% and 46.4%, respectively). Pre- and
post-intervention assessments were conducted using the full sample (n =136) at both time points.

During the pre-intervention phase, the score distribution exhibited mild positive skewness
(0.300) and near-normal kurtosis (0.104), indicating the absence of significant bias. The baseline
knowledge levels were low in 72.8% of students (n = 99), with a mean score of 11.86 (SD = 2.36),
reflecting high variability and heterogeneity in knowledge levels.

Following the intervention, the mean score increased significantly to 15.80 (SD = 1.12),
accompanied by a reduction in score dispersion and a relative improvement in 39.2% of students (n
= 53). The post-intervention distribution showed moderate negative skewness (-0.508) and slight
negative kurtosis (-0.135), indicating a concentration of higher scores and general symmetry without
significant bias. The inferential analysis revealed statistically significant differences between pre- and
post-intervention scores (t(135) = 11.05, p < 0.001).

In addition to the statistical significance, the effect size was calculated using Cohen’s d for paired
samples, yielding a value of d = 1.33. This was based on the difference between the post-intervention
mean (M = 15.80) and the pre-intervention mean (M = 11.35), with a pooled standard deviation of
approximately 3.35. According to the established benchmarks (d > 0.80), this represents a large effect
size, demonstrating the substantial impact of the educational intervention. The paired-sample t-test
yielded a t-value of 11.05 with a p-value < 0.001, confirming the statistically significant differences
between pre- and post-intervention knowledge scores.

3.2. Adjusted Odds Ratio Analysis for High Palliative Care Scores by Hospital and Intervention Phase.

Figure 1 presents the adjusted odds ratios (ORs) for achieving high scores on the PCQN-SV
questionnaire, stratified by the hospital and intervention phase, with corresponding 95% confidence
intervals. During the pre-intervention phase, no statistically significant differences were observed
among hospitals, indicating comparable baseline knowledge levels across sites. However, in the post-
intervention phase, a statistically significant improvement was identified exclusively in the Lago
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Agrio site (OR = 2.65; 95% CI: 1.04-6.75), suggesting that the intervention had a localized positive
effect in this setting. In contrast, the adjusted ORs for the remaining hospitals did not reach statistical

significance.
0,720
Ibarra l &
| 1,656
0,990
w  Otavalo
o]
E 0,823
E 0,643
Mapo
0,985 2,685
Lago Agrio
0,668
0 1 2 3 3 4 5 7] 7 g
Qdds Ratio
= Post-Intervention = Pre-Interventio n

Figure 1. Adjusted odds ratios of high scores on the palliative care questionnaire, by hospital, before and after

the intervention.

3.3. Comparison of Adjusted Probabilities of High Knowledge After the Intervention, by Hospital.

Figure 2 displays the absolute difference in the adjusted probabilities of achieving a high level
of knowledge in palliative care, comparing pre- and post-intervention assessments across the
hospitals where students completed their clinical rotations. Each probability was estimated using
binary logistic regression, and the difference was calculated as the absolute increase between the
predicted probabilities before and after the intervention. This approach enabled the identification of
the proportion of students who achieved high knowledge levels as a direct result of the intervention,
and allowed for a clearer visualization of inter-hospital differences, highlighting the overall impact
of the implemented program.

An absolute increase in the probability of attaining high scores was observed in all hospitals
following the intervention, although the magnitude of change varied by site. Lago Agrio exhibited
the greatest increase, which aligns with the previously reported OR findings. This analysis
underscores the tangible effect of the intervention in terms of the proportion of students who
benefited.

Figure 3 displays the adjusted probabilities of achieving a high level of knowledge on the PCQN-
SV questionnaire for each hospital, before and after the gamified educational intervention.
Probabilities were estimated using binary logistic regression, with hospital included as a stratification
variable. This approach allowed the model to generate adjusted values that reflect inter-institutional
differences and enabled the identification of hospitals where the greatest changes occurred across the
two evaluation points.

An overall increase in the adjusted probabilities of high scores was observed in all hospitals
following the intervention. However, the magnitude of these improvements varied: the most
pronounced changes were recorded in Lago Agrio and Otavalo, whereas the increases in Ibarra and
Napo were more modest. These findings illustrate the differentiated benefits of the intervention
across healthcare training sites.
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Figure 2. Absolute difference in the adjusted probabilities of achieving a high level of knowledge after the

intervention according to the hospital.
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Figure 3. Adjusted probabilities of obtaining a high level of palliative care knowledge, by hospital, before and

after the intervention.

Figure 4 presents the mean scores obtained by students, stratified by individual questionnaire
items and comparing pre- and post-intervention assessments. This item-level analysis revealed an
overall improvement in the average scores following the intervention, with variations observed
depending on the specific content addressed by each question and its corresponding dimension
within the questionnaire.

These findings demonstrate that the intervention had a targeted impact across the thematic areas
covered, particularly in those components that were reinforced through the training strategy.
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Figure 4. ** Average score per question on the palliative care questionnaire before and after the intervention at

each center.

4, Discussion

The results indicate a reduction in both the mean and standard deviation from pre- to post-
intervention, suggesting a clear change in palliative care (PC) knowledge levels following the
intervention. This pattern aligns with previous research reporting that structured educational
interventions in PC are highly effective at improving competency, particularly when students begin
with low baseline knowledge levels [25-27]. However, the literature also highlights that knowledge
levels are associated with age and experience, while attitude scores are more closely tied to formal
training and clinical exposure to end-of-life care [19]. Thus, continuous and context-specific
interventions, supported by tailored implementation and monitoring strategies, are essential [27-29].

The decrease in the standard deviation from 2.36 (pre-intervention) to 1.12 (post-intervention)
indicates less score dispersion, suggesting that the students’ responses were more homogenous. This
is consistent with the literature on dispersion metrics, which posits that a lower standard deviation
reflects a higher concentration of scores around the mean [30,31].

The reading strategy evaluation showed a significant increase in scores post-intervention (t-
comp = 10.66 > t-critical = 4.30), confirming the program's effectiveness. This mirrors findings from
other studies where well-designed strategies enhance both knowledge and confidence in palliative
care, including communication and symptom management [19].

Educational interventions in palliative care consistently demonstrate improvements in students’
knowledge, attitudes, and competencies. Variations among studies are primarily due to differences
in target populations [32], intervention formats [19,27] and the specific outcome domains assessed
[19]. Prior to the intervention, no statistically significant differences were observed in the odds ratios
(ORs) of high knowledge scores across hospitals, suggesting baseline homogeneity.

This finding aligns with other studies in similar contexts, where both nursing and medical
students exhibited uniformly low PC knowledge before training, regardless of the institution or
region [32]. According to Ausubel’s theory of meaningful learning, the absence of prior knowledge
hinders the integration of new concepts. This underscores the need for structured, context-based
educational interventions centered on the learner.

While the results were positive, generalization should be approached with caution, as the
intervention was conducted in a single public university in Ecuador. Factors such as access to
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technology, faculty preparedness, and academic workload may influence the program’s scalability
in other settings.

Unlike studies reporting uniform knowledge baselines, our results showed that students had
significantly low and heterogeneous levels prior to the intervention. This could be attributed to the
use of gamification [33-35] as a pedagogical tool to enhance long-term knowledge retention and
promote the development of the soft skills required to care for vulnerable patients.

Compared with similar international interventions, the odds ratio observed in Lago Agrio (OR
= 2.65) is consistent with the effects reported globally. Although most studies do not explicitly report
ORs, the effect sizes and increases in knowledge are often comparable or greater, supporting the
intervention’s effectiveness [27,33].

Both quantitative (means, standard deviation, t-tests, ORs) and qualitative (literature review,
pedagogical interpretation) data confirm that the educational intervention had a positive effect on
PC knowledge. Nonetheless, the literature, suggests that the impact of such interventions is not
uniform across all measured dimensions. This implies that the intervention exerted a targeted effect,
which should inform future strategies to enhance learning in underdeveloped areas.

This study presents certain limitations. The short-term evaluation limits generalizability and
prevents an assessment of knowledge retention over time. Moreover, potential uncontrolled external
variables may have influenced the outcomes.

5. Conclusions

The gamified educational intervention had a significant impact on nursing students’ knowledge
of palliative care, evidenced by a statistically significant increase in post-intervention scores (p <
0.001) and a large effect size (Cohen’s d = 1.33), confirming its pedagogical effectiveness. The
proportion of students with high knowledge levels increased from 27.2% to 97.79%; this was
accompanied by a reduction in the dispersion of scores and more homogenous responses. The
hospital-level analysis revealed contextual differences, with Lago Agrio showing the greatest impact.
These findings support the integration of active learning strategies such as gamification into palliative
care education, advocating for their curricular inclusion and ongoing evaluation.
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