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Abstract:

Preventive cardiology is a guideline-dense field, and nursing students' engagement with preparatory
reading materials is often limited. Podcasts have emerged as an alternative educational modality;
however, evidence regarding their impact on objective knowledge acquisition in health-related edu-
cation remains mixed. Aim: To compare the learning impact of podcasts and reading-based educa-
tional resources on undergraduate nursing students' foundational knowledge of preventive cardiol-
ogy. Design: The study was conducted among undergraduate nursing students at the University of
Malta, of whom 106 completed the study and were included in the analysis. The study was reported
in accordance with the CONSORT 2010 principles, adapted for randomised educational research.
Method: Students were randomly allocated to a podcast intervention group or a reading-material
control group (written transcript). All students completed a pre-test, engaged with their allocated
preparatory learning resource, and completed a post-test in a moderated in-class session. Educational
content was aligned with the 2021 European Society of Cardiology preventive cardiology guidelines
and was time-equivalent across groups. Knowledge acquisition was assessed using a 50-item test.
Within-group changes were analysed using paired t-tests, and post-intervention scores were compared
between groups using Welch's t-test. Results: Both groups demonstrated significant improvements in
knowledge from pre-test to post-test (podcast group: t = 6.98, p < 0.001; reading group: t = 5.10, p <
0.001). Post-test scores were higher in the podcast group; however, the between-group difference did
not reach statistical significance (p = 0.081). Conclusion: These findings indicate comparable short-
term learning gains across content-equivalent modalities, with results limited to immediate knowl-
edge acquisition within a single-department undergraduate sample of 106 nursing students.
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1 INTRODUCTION

Preventive cardiology, encompassing risk factor modification, lifestyle counselling, and evi-
dence-based pharmacological strategies, represents a cornerstone of contemporary cardiovas-
cular care. The European Society of Cardiology (ESC) provides comprehensive preventive car-
diology guidelines. However, their implementation remains suboptimal due to diverse barri-
ers, including health system and sociocultural constraints, organisational limitations, patient
adherence challenges, guideline complexity or conflicting recommendations, and insufficient
implementation planning and feedback, including gaps in healthcare professionals' knowledge
(Uchmanowicz et al., 2025). One way academia may help address some of these barriers is
by equipping students with relevant knowledge and skills; however, engagement with prepara-
tory reading materials may be limited. Recent studies suggest that podcasts may enhance
accessibility and learner engagement for nursing and medical students, with increasing use in
both undergraduate education and continuing professional development (Firmino, Faria, Frade,
Valentim, & Longo, 2025; Roll, Bobek, Lee, & Sharpe, 2025). Podcasts could also be gener-
ated using artificial intelligence, provided they are appropriately designed and maintain accept-
able accuracy (Desmedt, Budts, De Vos, & Moons, 2025). Nevertheless, evidence regarding their
impact on objective knowledge acquisition remains inconsistent. Some studies report improved
knowledge outcomes compared with traditional formats, whereas others demonstrate com-
parable or modality-dependent effects, particularly when content equivalence is ensured (Do,
Shafgat, Ling, & Sarda, 2025; Khoury, Sultan, Tavares, Jessri, & Sultan, 2025).

Despite growing interest, fewer than 10% of health-related podcasts are produced by universi-
ties or professional societies, raising concerns regarding content quality and consistency (Zhang
et al.,, 2022). Moreover, controlled studies comparing podcast-based learning with traditional
reading materials in undergraduate nursing education, particularly in preventive cardiology,
remain limited and often rely on preparatory reading materials to introduce guideline content.

2 AIM(S)

This study, therefore, aimed to compare the learning impact of an Al-derived podcast and read-
ing-based educational resources prepared and moderated by an academic, intended to improve
the nursing students' foundational knowledge of preventive cardiology.

3 METHODS

3.1 Study design

A randomised educational study with two parallel groups was conducted to compare two con-
tent-equivalent learning modalities.
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3.2 Participants and setting

The study was conducted within the Department of Nursing at the University of Malta during
a scheduled moderated preventive cardiology teaching session. The entire second-year under-
graduate nursing student cohort enrolled in the session was invited to participate (N = 112), and
participants attended the same moderated in-class session to complete the preparatory learn-
ing activities.

3.3 Procedures and randomisation

Students were informed electronically in advance to bring personal headphones to facilitate
individual audio listening where required. At the start of the session, participants were briefed
on the study procedures, the sequence of activities, and the educational objectives. Participants
were randomly assigned in a 1:1 ratio to either a podcast-based learning group (intervention)
or a reading-based learning group (control). After the list of eligible students' university email
addresses was finalised, each participant was assigned a computer-generated random number
using a spreadsheet function. The list was then sorted according to these random numbers, and
participants were allocated sequentially, with the first half to the intervention group and the sec-
ond half to the control group, thereby ensuring balanced initial group allocation.

The allocation sequence was generated only after the eligible participant list had been finalised,
and no changes were made thereafter. Allocation was completed prior to the distribution of
study materials, ensuring that participants could access only the resources corresponding to
their assigned group. Separate email distributions were created for the intervention and control
groups.

Following allocation, participants received email links to the study materials. The intervention
group received links to a pre-test, the podcast-based learning resource, and a post-test, while
the control group received links to a pre-test, the written learning resource, and a post-test.

The post-test was administered immediately after completion of the preparatory learning activ-
ity, with no interval between the intervention and outcome assessment. The time allowed for
preparatory learning and assessment completion was equivalent across groups. After the ses-
sion, both groups were provided access to the alternative learning resource. Blinding partici-
pants was not feasible due to the nature of the intervention.

The study is reported in accordance with CONSORT 2010 principles, adapted for a randomised
educational study (Moher et al., 2012) (Figure 1).
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Figure 1. CONSORT flow diagram. Adapted for a randomised educational study

3.4 Educational content

A podcast was integrated into the curriculum using a framework adapted from Kern's six-step
approach to curriculum development (Thomas, Kern, Hughes, Tackett, & Chen, 2022). Educa-
tional content was aligned with selected sections of the 2021 European Society of Cardiol-
ogy Guidelines on cardiovascular disease prevention (Visseren et al., 2021) and with evidence
addressing barriers to guideline implementation (Uchmanowicz et al., 2025). The content scope
and learning objectives were predefined and aligned across formats to ensure equivalence
between the reading- and podcast-based preparatory learning resources.

The written learning resource was developed first and served as the fixed reference content. It
comprised four structured, case-based episodes progressing from general principles of cardio-
vascular disease prevention to primary prevention, prevention in the context of multimorbidity,
and secondary prevention. Learning outcomes were explicitly defined for each episode to guide
content development and ensure alignment with assessment.
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Podcast episodes were generated using Google's NotebookLM platform (https://note-
bookim.google.com) as this was deemed cost effective and universities can quickly adapt to
guideline changes. Prompt-based instructions guided structure, scope, tone, and emphasis,
while restricting content generation to the uploaded source documents. Prompts specified a
case-led educational approach, prioritised the predefined case-based episodes, and required
alignment with preventive cardiology guideline content. Instructions further required explicit
articulation of the nursing role, preservation of stepwise prevention logic, avoidance of addi-
tional facts or examples, and use of full terminology without abbreviations. All generated pod-
cast content was reviewed by the academic to ensure factual accuracy, consistency with guide-
line recommendations, and equivalence with the written learning resource.

The podcast was designed to increase in complexity. The introduction part addressed the ratio-
nale for cardiovascular prevention guidelines, including the public health importance of preven-
tion, the purpose of guideline-based care, common implementation barriers, and the nursing
role in risk identification and patient engagement. Case 1 focused on a primary prevention case,
addressing major cardiovascular risk factors, the rationale for estimating future risk in asymp-
tomatic individuals, the stepwise approach to prevention, and nursing roles in risk assessment
and communication. Case 2 examined prevention in multimorbidity, emphasising how condi-
tions such as type 2 diabetes mellitus and chronic kidney disease modify cardiovascular risk, the
need for individualised risk assessment, and nursing strategies for prioritisation and self-man-
agement support. Case 3 focused on secondary prevention following acute coronary syndrome,
highlighting distinctions between primary and secondary prevention, the rationale for intensi-
fied long-term therapy, adherence challenges after hospital discharge, and the nursing role in
supporting sustained engagement and participation in implementing guidelines in clinical prac-
tice.

The podcast resource was archived in the University of Malta institutional repository (Mifsud,
2025).

3.5 Outcome measure

Foundational knowledge was assessed using a 50-item multiple-choice question test adminis-
tered before and after exposure to the preparatory resource. The test was developed by the
academic based on the predefined learning objectives and content derived from the 2021 ESC
guidelines and the associated case-based educational materials. Items were constructed to
reflect key concepts across the educational episodes, including risk assessment, primary pre-
vention, prevention in multimorbidity and secondary prevention. Each item consisted of a sin-
gle best-answer format with one correct response, each equivalent to 2 marks. The same test
was used for both pre- and post-intervention assessment to enable direct comparison of knowl-
edge acquisition. Scores were calculated as the total number of correct responses, with a possi-
ble maximum score of 100. The test items were reviewed for content clarity and alignment with
learning outcomes prior to use.
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3.6 Statistical analysis

Assumptions of normality were assessed using the Shapiro-Wilk test and inspection of score dis-
tributions. Given the sample size and absence of substantial deviations from normality, paramet-
ric tests were considered appropriate. Baseline pre-test scores were compared between groups
using Welch's independent-samples t-test. Within-group pre-post changes were analysed using
paired t-tests. Post-test scores were compared between groups using Welch's independent-sam-
ples t-test, which is robust to unequal variances. Statistical significance was set at p < 0.05. Stata
statistical software (Version 14) was used for the data analysis (StataCorp, 2015).

3.7 Ethical considerations

Ethical approval was obtained from the Faculty of Health Sciences Research Ethics Committee,
University of Malta (Reference: FHS-2024-00780).

4 RESULTS

4.1 Participant characteristics

Of the 112 invited students, 106 undergraduate nursing students participated in the study. The
podcast group comprised 54 students, and the reading group 52 students. Mean age was 20.48
years (SD 2.17) in the podcast group and 21.09 years (SD 4.22) in the reading group. The major-
ity of participants were female in both groups. Participant demographic characteristics are sum-
marised in Table 1, and were comparable between groups.

Table 1. Participant demographic characteristics by group

Characteristic Podcast (n =54) Reading (n=52) Total (N =106)

Age, mean (SD), years 20.48 (2.17) 21.09 (4.22) 20.78 (3.30)
Female, n (%) 48 (88.9) 48 (92.3) 96 (90.6)
Male, n (%) 6(11.1) 4(7.7) 10 (9.4)

4.2 Knowledge outcomes

Both groups demonstrated significant improvements in foundational knowledge from pre-test
to post-test (Table 2). Pre-test scores did not differ significantly between the podcast and reading
groups (Welch's t = 1.03, p = .306), indicating comparable baseline knowledge. In the podcast
group, mean scores increased from 71.44 (SD 10.81) to 85.10 (SD 8.35; t = 6.98, p <.001). In the
reading group, mean scores increased from 69.27 (SD 10.89) to 81.25 (SD 24.86; t = 5.10, p <
.001). Post-test scores were numerically higher in the podcast group than in the reading group;
however, the between-group difference did not reach statistical significance (Welch's t=1.77, p =
.081). Pre- and post-intervention knowledge scores by group are illustrated in Figure 2.
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Table 2. Foundational knowledge scores and statistical comparisons by group

Group Pre-test Mean Post-test Mean Mean Paired t p
(SD) (SD) Change (df) Value
Podcast 71.44 (10.81) 85.10(8.35) +13.66 6.98 (53) <.001
Reading 69.27 (10.89) 81.25 (24.86) +11.98 5.10(51) <.001
Pre-test Between Mean Difference Welch's t p
Group Comparison (df) Value
Podcast vs. Reading +2.17 1.03 0.306
Post-test Between Mean Difference Welch's t p
Group Comparison (df) Value
Podcast vs. Reading +3.85 1.77 0.081

Within-group changes were analysed using paired t-tests. Between-group pre-test and post-test com-
parisons were conducted using Welch's independent-samples t-test.

100 - — —
90 -
[ ]
[}
5 80
19
]
Q
()]
g
Q
E
2 * I
g 70- | T
60 A
50 A 1
Podcast Pre Podcast Post Reading Pre Reading Post
Figure 2. Pre- and post-intervention knowledge scores by group
Error bars represent standard deviations.
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5 DISCUSSION

Unlike the present study, a randomised controlled trial among medical students found greater
knowledge gains among participants assigned to a podcast-based learning group than among
those assigned to text-based materials (Back et al., 2017). In contrast, our findings demonstrated
significant within-group improvements in both learning modalities, but no statistically signifi-
cant between-group difference. These results indicate that podcast integration supports learn-
ing without consistently outperforming text-based resources, reinforcing an interpretation of
educational equivalence on short-term learning gains rather than modality superiority. In our
study, both groups reached a level of preparation sufficient to support active engagement
during the subsequent in-class session, which may explain the lack of a significant difference
between the groups. Similarly, in a non-randomised observational study, there was no difference
in the means between students when their summative assessments were compared. However,
scores were higher for students who used the podcasts for both biochemistry topics (Prakash,
Muthuraman, & Anand, 2017). Other researchers highlighted that effects on knowledge out-
comes appear to be subject-specific (Do et al., 2025). Other studies suggest that combining pod-
casts with simulated scenarios may improve knowledge acquisition without necessarily translat-
ing into superior clinical skill performance (Alam et al., 2016).

Across the broader literature, a more consistent finding is that learners report greater con-
venience and engagement with audio-based formats, including higher satisfaction, perceived
usefulness and accessibility (Do et al., 2025; Siah et al., 2024). Scoping and systematic reviews
of podcast use across allied health and medical education further support this interpretation.
These reviews consistently conclude that podcasts are well-received and flexible (Gardiakos,
Chau, & Arruzza, 2025; Gunderson & Cumming, 2023; Kelly et al., 2022).

Although our study incorporated preparatory learning followed by in-class discussion, knowl-
edge outcomes were assessed immediately after the preparatory activity and before classroom
interaction. As such, the absence of significant between-group differences likely reflects similar
short-term learning gains from content-equivalent modalities rather than the influence of
blended instruction as observed in other studies (Carson, Sobolewski, & Bowen, 2024; Kelly et
al., 2022). In this context, the findings should not be interpreted as evidence of identical peda-
gogical value across all settings, but rather as an indication that knowledge acquisition may be
primarily driven by the quality and alignment of the content rather than the delivery format.

This interpretation is consistent with the concept of modality equivalence, which holds that dif-
ferent instructional formats can yield comparable learning outcomes when cognitive load, con-
tent structure, and learning objectives are controlled. The observed pattern, therefore, supports
the use of podcasts as an alternative modality that can deliver guideline-based knowledge with-
out compromising short-term learning outcomes.
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5.1 Implications for preventive cardiology education and guideline
implementation

Recent work published in the European Journal of Cardiovascular Nursing has demonstrated that
podcasts can effectively translate cardiovascular research and guideline content into accessible
narratives, including when generated using emerging technologies such as artificial intelligence,
provided appropriate quality assurance is applied (Desmedt et al., 2025).

The findings of the present study extend this evidence by suggesting that podcast-based and
reading-based preparatory learning may function as content-equivalent modalities when
aligned with the same educational objectives. This finding indicates that, within undergraduate
nursing education, learning outcomes may be more strongly influenced by the structure, clarity,
and alignment of content with guideline recommendations than by the delivery format itself.
From a curricular perspective, podcasts may offer pragmatic advantages. They are low-cost,
readily disseminated, and compatible with students' variable schedules, making them well-
suited for preparatory learning in guideline-dense subjects such as preventive cardiology. Their
integration into structured teaching models, such as flipped or blended learning, may enhance
accessibility while maintaining alignment with learning outcomes and assessment strategies. In
the context of guideline implementation, case-based podcast content may support translating
evidence into clinically meaningful reasoning, particularly when combined with facilitated dis-
cussion and application. Given the recognised gap between guideline recommendations and
clinical practice, educational strategies that prioritise accessibility, consistency, and engagement
while preserving content fidelity may help improve preparedness for preventive cardiovascular
nursing practice.

5.2 Limitations and future directions

Although participants were randomly allocated, the study was not prospectively registered,
which may limit transparency regarding protocol deviations. First, this study was conducted
within a single department, which may limit generalisability to other educational contexts or
learner populations. Second, knowledge was assessed immediately following the preparatory
learning activity, and therefore reflects short-term knowledge acquisition rather than long-term
retention or application. Long-term retention, clinical reasoning, and translation into practice
were not evaluated. Third, using a single measurement tool without formal psychometric vali-
dation may limit the precision of the outcome assessment. Although the test was aligned with
predefined learning outcomes and guideline-based content, its reliability and validity were not
formally established. Finally, the study design did not incorporate evaluation of higher-order
outcomes such as clinical reasoning, behaviour change, or translation into practice, which are
critical components of preventive cardiology education.

Future research should extend beyond short-term knowledge outcomes to examine the longitu-
dinal effects of podcast-based learning on knowledge retention and clinical application among
nursing students, particularly when integrated with simulated or authentic clinical scenarios
within university curricula. Further work is needed to identify which podcast design features,
such as structure, pacing, case integration, and opportunities for reflection, most effectively sup-
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port learning and alignment with undergraduate nursing programme outcomes. In addition, the
role of podcasts as a scalable component of university curricula and their potential to support
continuing professional development and guideline dissemination as students transition into
clinical practice warrant systematic evaluation across diverse educational and clinical contexts.

6 CONCLUSION

Both podcast-based and reading-based preparatory learning were associated with improve-
ments in foundational knowledge of preventive cardiology among undergraduate nursing stu-
dents (n = 106). Although post-intervention scores were numerically higher in the podcast
group, the absence of a statistically significant between-group difference suggests that short-
term learning gains are comparable across content-equivalent modalities. These findings reflect
immediate knowledge acquisition within a single-department undergraduate sample and do not
reflect long-term retention or clinical application. Within this context, podcasts may be consid-
ered a flexible alternative to traditional reading materials when integrated into structured edu-
cational approaches in nursing curricula.
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