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Abstract: This study explores learner experiences with augmented podcasts (APs), an innovative multimodal learning format that uses two
formats in this case: MP3 file + PDF file of the screenshots used in the lecture. Situated within a larger mixed method study, this qualitative
analysis is an extension of the earlier quantitative findings that evaluated effectiveness of APs through test scores. The present study delves
into the uncaptured nuances of learner engagement—examining how students interact with, experience, and make meaning from this novel
format. Using purposive sampling from Tier 2 and Tier 3 Indian cities, the study makes use of interviews conducted with 20 students
to identify perceived facilitators and barriers to AP use. Findings of this study reveal that this experience of learning using APs which
encourage learner autonomy, fostered enhanced cognitive engagement, multisensory integration, and deeper involvement. It was noted that
students valued the format’s integrated cues and layered delivery, which encouraged focused learning and sustained attention. However,
issues with pacing, language accessibility, and digital fatigue were mentioned by some students. This study adds to the growing discourse
about inclusive, scalable, and learner-informed digital innovations in education by elevating the voices of students while confirming the
pedagogical value of APs.
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1. Background and Context

The rapid expansion of digital education has led to ongoing
efforts to develop instructional strategies that are both effective and
accessible, catering to diverse learner needs and technological con-
straints. Online learning, particularly through Massive Open Online
Courses (MOOCs) and other digital platforms, has established
video-based content as a dominant format. However, internet con-
nectivity disparities remain a significant barrier to equitable access.
Addressing these challenges requires innovative, technology-driven
solutions that enhance accessibility without compromising learner
engagement.

At the same time, technology providers continue to develop
user-friendly, multi-platform tools that allow users to consume edu-
cational content in diverse formats [1]. With exponential advance-
ments in media integration and digital convergence, the education
sector has seen new possibilities for incorporating alternative learn-
ing formats [2]. As learning environments become increasingly
asynchronous and learner-centric, there is growing demand for
instructional methods that offer greater flexibility and autonomy.

One such asynchronous medium gaining traction is the aug-
mented podcast (AP), an evolution of traditional podcasts that
integrates audio narration with synchronized slides to enhance
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comprehension and engagement. The widespread availability of
podcasting platforms, including those supported by major tech-
nology companies, underscores their popularity. While the audio
format has historical roots in radio broadcasting, its resurgence in
the form of podcasts has provided educators with an accessible and
adaptable learning tool [3]. Forbes and Khoo [4] have explored
the educational applications of various podcast formats, yet chal-
lenges remain, such as lack of visual cues, potential distractions, and
limited interactivity.

Despite these limitations, podcasts have been widely adopted
as an educational tool, prompting further research into their effec-
tiveness, learner engagement, and cognitive impact [5]. Recogniz-
ing the need for an alternative that mitigates bandwidth limitations
while maintaining learning effectiveness, this study investigates the
use of APs—a hybrid model that integrates audio narration with syn-
chronized slides. This approach aims to bridge the digital divide by
offering a low-bandwidth, high-engagement learning solution.

2. Literature Review

The section of Literature review explores three key areas that
frame the study: the rise of digital learning trends, the evolution of
the role of podcasts in education, and theoretical foundations that
underpin the development of APs.

1) The Rise of Digital Learning & Asynchronous Education: There
is a growing demand for flexible, self-paced learning, accep-
tance of MOOC:s, particularly after the COVID-19 pandemic.
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This shift highlights the importance of learner autonomy and
responsive instructional design in the asynchronous educational
process.

Evolution of the Podcasts and Audio-Based Learning in Edu-
cation: This section addresses the evolution of podcasts as
an educational tool. Their accessibility and ease of use have
contributed to their widespread adoption. However, the exclu-
sive reliance on audio alone may restrict comprehension and
retention of information.

Implementing APs: An AP is a media format designed for this
intervention, integrating audio content with visual slides. Users
listen to the audio file and change the slide upon receiving cues
from the audio. This multimedia format presents a solution to
the audio alone nature of the podcast by utilizing principles of
multimedia learning.

2)

3)

Figure 1 outlines three primary sections dealt with in the
Literature review section. They are the rise of digital learning
and asynchronous education, evolution of the podcasts and audio-
based learning in education, and implementing APs: A rationale for
enhanced learning.

2.1. The rise of digital learning and asynchronous
education

This section discusses the emergence of MOOCs and online
learning, emphasizing the significance of learner autonomy and
self-paced learning within these educational models. It reflects on
various studies that highlight key aspects of MOOCs and examines
how researchers have explored the differences between asyn-
chronous and synchronous learning, as well as students’ preferences
between these two learning methods. Additionally, it addresses
the benefits associated with asynchronous learning, illustrating its
advantages in fostering a more personalized educational experience.

2.1.1. The rise of MOOCs and online learning

Over the past few years following the COVID-19 pandemic,
MOOCs and online teaching-learning have experienced substantial
growth, coinciding with significant technological advancements.
MOOC:s are now recognized as a tool for enhancing traditional edu-
cation models by improving students’ learning efficiency through
technology-driven teaching methods. In this context, learning effi-
ciency is the ability to achieve higher learning outcomes while
utilizing minimal resources such as time and effort [6]. Another

significant advantage of online learning is the flexibility it offers,
allowing students to study from any location without being restricted
by geographical boundaries [7].

2.1.2. Enhancing student ownership through asynchronous
learning

A systematic literature review on a large dataset indicated that
while asynchronous learning was slightly more effective in enhanc-
ing student knowledge compared to synchronous online learning,
the effect size was minimal. The self-paced nature of asynchronous
learning not only enhances learner autonomy but also fosters a
sense of ownership over the educational experience, allowing stu-
dents to tailor their learning journeys to their unique needs and
preferences [7]. According to Self-Determination Theory, learn-
ing at one’s own speed promotes both competence and autonomy
[8]. Kearney and Hartnett [9] have highlighted numerous studies
demonstrating the positive outcomes associated with autonomy and
ownership in learning, particularly through self-directed learning
models. These benefits include increased motivation, the ability to
connect formal and informal learning experiences as well as for-
mal education and professional needs, and a sense of empowerment
that extends into learners’ professional lives. Additional advantages
include improved metacognitive abilities, greater responsibility for
learning, and an expanded knowledge base. Perera and Richard-
son [10] previously examined these aspects and emphasized the
need to investigate which types of learning materials lead to better
outcomes.

2.1.3. Advancements in educational media creation

Building on the previously discussed term of “learning effi-
cacy,” Billsberry and Alony [11] further expand on this term of
learning efficiency from an educator’s perspective, highlighting how
technological advancements have simplified the creation of educa-
tional resources. With video-making becoming more user-friendly,
cost-effective, and capable of producing high-quality content, indi-
vidual academics can now develop instructional materials with
minimal support. Given these advancements, video has emerged as
a dominant medium in MOOCs. Deng [12] notes that video lec-
tures serve as an effective instructional strategy for enhancing social
engagement. However, for MOOC:s to be truly effective, they must
incorporate multiple channels for knowledge dissemination. The
integration of animations, simulations, and other interactive ele-
ments can enrich MOOCs, thereby positively influencing learners’

Figure 1
Thematic structure of the literature review
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and educators’ behavioral intentions and actual usage, particularly
in emerging fields such as health informatics [13].

2.2. Evolution of the podcasts and audio-based
learning in education

This section explores the evolution of podcasts over time and
their utilization as an educational tool. It studies the journey of the
podcast and has investigated the effectiveness of podcasts in educa-
tion, highlighting the reasons why learners prefer this medium. The
discussion emphasizes the various advantages that podcasts offer,
which contribute to their appeal as a valuable resource for learning.

2.2.1. The evolution and popularity of podcasts

The evolution of podcasting as an educational tool has been
substantial. An article by Minooka [14] outlines this journey. The
emergence of podcasting as a significant media format in the digital
age can be traced back to the early 2000s with the convergence of
the iPod and RSS (Really Simple Syndication) technology, leading
to the coinage of the term “podcast” in 2004. Initially, an infor-
mal medium driven by independent creators and niche interests,
podcasting’s growth significantly accelerated with the prolifera-
tion of smartphones and user-friendly mobile applications, enabling
broader access for a mainstream audience. This evolution marked a
departure from traditional radio by offering a flexible, on-demand
listening experience that caters to modern lifestyles. This journey
continues as podcasts have now evolved into valuable tools for
data collection in academic research, with a recent article outlin-
ing a seven-step methodology for analyzing their content to gain
diverse insights [15]. Several factors fueled this expansion, includ-
ing technological advancements that enhanced accessibility, the
flexibility and convenience of consuming content anytime and any-
where, and the capacity of podcasts to foster intimate connections
and active engagement between hosts and listeners, often building
communities around specific topics [14].

2.2.2. Podcasts: A powerful learning tool

The use of audio as a medium for delivering information is
not a recent phenomenon; it has long been practiced through radio
broadcasts and, more recently, through podcasts available on digi-
tal platforms. Audio-based information dissemination is not a new
concept; it has been utilized for years through radio broadcasts
and, more recently, through podcasts on digital platforms. Pod-
casts have become a popular medium for both entertainment and
learning, as they provide a unique blend of convenience, engage-
ment, and accessibility [16]. A key reason for their appeal is
their flexibility—Ilisteners can consume content at their own pace,
whether for leisure or educational purposes. Unlike traditional learn-
ing materials, podcasts allow multitasking, making them an ideal
medium for individuals with busy lifestyles. Evidence from vari-
ous studies supports the growing role of podcasts in information
consumption. Tobin and Guadagno [17] highlight how individuals
frequently integrate podcasts into their daily routines. A qualitative
study by McCarthy et al. [18] found that people often listen to pod-
casts while commuting, performing household chores, or engaging
in other activities. This ability to multitask while learning enhances
their sense of productivity and knowledge acquisition, indicating
both their familiarity with and preference for this format.

As podcasts have gained traction, their role in education has
also been explored. Kohler et al. [19] reference multiple studies that
demonstrate the positive impact of podcasts on learner perceptions.
Their ease of use and flexibility make them particularly effective

as learning tools. For instance, a study conducted with 200 first-
level students who were given a series of revision podcasts after
completing a course in Information and Communications Technol-
ogy found that students considered podcasts to be more effective
revision tools than textbooks. They also found podcasts to be more
efficient than their own notes in reinforcing learning [20]. Simi-
larly, a qualitative investigation into the implementation of study
casts in a middle school social study, found that students showed
heightened motivation and engagement when using podcasts for test
preparation [21].

These insights further reinforce the idea that podcasts can be
impactful educational resources, promoting a more interactive and
effective learning experience.

2.3. Implementing augmented podcasts: A rationale
for enhanced learning

This section explores the principles of the AP. It examines var-
ious research studies that provide the rationale for integrating slides
with podcasts. Additionally, it discusses Dual Coding Theory and
Cognitive Load Theory, highlighting how these frameworks inform
the functionality of APs. The incorporation of slide changes while
listening to the podcast is developed with these theories in mind,
enhancing the overall learning experience.

2.3.1. Integrating audio and slides for enhanced learning

Video is a well-established educational medium, and a sys-
tematic review by Mutlu-Bayraktar et al. [22] found that pairing
graphics with audio narration is more effective than pairing graph-
ics with text, as it leverages both visual and auditory channels to
reduce cognitive load. In contrast, traditional podcasts lack this
dual-channel benefit. To bridge this gap, APs, which combine
audio narration with synchronized visual slides—have emerged as
a promising alternative. A recent study by Sahasrabudhe et al. [23]
found that APs are as effective as video for learning.

This innovation prompts a closer look at the pedagogical the-
ories underpinning such media. By integrating audio and visuals,
APs align with dual cding theory (DCT) and cognitive load the-
ory (CLT), offering a theoretical and empirical foundation for their
effectiveness in digital learning environments.

2.3.2. Dual coding theory in educational contexts

The DCT, proposed by Clark and Paivio [24], posits that the
human mind processes information through two separate systems:
verbal and visual. These systems interact to integrate linguistic and
visual inputs, enhancing learning and recall through imagery and
associative processing. DCT highlights the importance of structur-
ing knowledge with both text and visuals to deepen understanding
and retention. It also aligns with cognitive load principles—
combining visuals and text helps reduce extraneous load and support
meaningful learning. A meta-analysis by Mutlu-Bayraktar et al. [22]
confirms that using signaling techniques lowers cognitive load and
boosts comprehension.

A study testing DCT in statistical learning compared three con-
ditions: text-only, text with diagrams, and diagrams with voice-over.
The group exposed to diagrams with voice-over demonstrated the
highest recall, affirming that audio-visual combinations enhance
learning better than text alone or static visuals [25].

Overall, these studies underscore the importance of engag-
ing both the visual and verbal systems in the learning process,
suggesting that adding slides to audio presentations can enhance
comprehension and retention.
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2.3.3. Cognitive load theory in multimedia learning

Effective instructional design should optimize cognitive load,
facilitate information transfer, and promote deep understanding to
support meaningful learning outcomes [26]. Further researchers
have pointed out several pitfalls to avoid extraneous cognitive load
on working memory, one of them is split attention—like any audio
with visuals that are difficult to read and understand or contain
unnecessary information can hinder learning [27].

Transient effect iterated in CLT where temporary information
(e.g., spoken words or animations that disappear) increases cogni-
tive load and impairs learning compared to permanent formats (e.g.,
written text or static visuals) was studied and results showed that
the transient condition led to poorer performance on retention and
transfer tasks [28]. A common thread across studies is that keep-
ing instructional content simple and focused helps students grasp
it better. This aligns with the idea that working memory can only
handle so much at once, so clear, concise audio or visuals help learn-
ers to retain information [26, 29, 30]. Students often struggle to
remember information they only hear once, like a lecture or pod-
cast, because it vanishes fast from their minds. Using the right mix
of audio and visuals to present the information helps students learn
without getting lost.

However, as mentioned by Skulmowski and Xu [31], interac-
tive learning media, immersion, realism, disfluency, and emotional
design all have the same design feature in common that learn-
ers are required to invest a small amount of extraneous load in
order to allow certain forms of germane processing to occur. This
cost-benefit approach also requires a strong focus on choosing
appropriate assessment methods. If these conditions are met, digi-
tal learning can be used to foster learning despite minor increases
in extraneous load. The same study has also revealed that moderate
degrees of (inter-)activity tend to be the most beneficial for learn-
ing. Building on the findings of Skulmowski and Xu [31], this study
takes the next step by examining the task of changing slides while
listening to audio may introduce an additional cognitive demand, it
can also enhance engagement and reinforce learning by encouraging
active participation.

3. Research Gap/ Need for Study

While the effectiveness of educational podcasts has been well
documented, most existing studies primarily rely on quantitative
measures, such as pre- and post-test scores, quiz performance,
or final grades [32]. Although these findings indicate measurable
learning gains, they often fail to capture learners’ subjective experi-
ences, contextual engagement, and emotional or cognitive responses
to the medium [33].

A previous controlled experimental study by Sahasrabudhe
et al. [23] compared the efficacy of educational podcasts with
traditional video content. While the study yielded valuable
insights, it did not explore learner preferences, motivations,
or sociocultural dynamics that may influence the reception of
podcasts.

Recognizing this limitation, recent research has highlighted
the need for qualitative investigations. For example, Conroy and
Kidd [34] examined how podcasts enhance teacher—learner rapport,
suggesting that the format may foster a sense of approachabil-
ity and credibility. Similarly, Brew-Girard et al. [35] explored the
experiences of medical students creating peer-to-peer educational
podcasts, uncovering both pedagogical benefits and implementation
challenges.
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In light of these developments, the current study adopts a qual-
itative approach to examine learners’ experiences with educational
podcasts. This perspective offers deeper insight into how podcasts
function as pedagogical tools across diverse educational contexts.

3.1. Research questions

This study seeks to answer the following research questions:

1) How do learners describe their experiences and patterns of
engagement with APs as a learning medium?

2) What perceived facilitators and barriers influence learners’ use
of APs?

3.2. The study

This section addresses the research questions, outlines the
experimental design, and details the development of the AP.

3.2.1. Developing the augmented podcasts

The development of the APs involved a structured process of
audio-visual repurposing of existing instructional content. Audio
tracks were first extracted from selected video lectures of the
SWAYAM course Fundamentals of Banking and Insurance and con-
verted into MP3 format. These audio files were then enhanced using
Filmora software to embed audio cues—typically bell sounds—
at key transition points. These cues were strategically placed at
moments where visual changes occurred in the original video,
helping listeners synchronize audio content with corresponding
visuals.

Simultaneously, relevant screenshots were captured from the
videos to represent key concepts, slide transitions, or visual expla-
nations. These were then compiled into a PDF document, arranged
in the same sequence as the original lecture. Each PDF served as a
visual counterpart to its corresponding audio track.

The final AP consisted of two separate but coordinated
components:

Figure 2 shows the structure of an AP inthe CANVAS Learning
Management System (LMS). Both files were uploaded to the CAN-
VAS LMS on the same content page, with the audio placed above
the PDF. The page also included the title of the lecture along with
a concise description of its content. This layout allowed learners to
listen to the audio while independently navigating the visuals, thus
offering a multimodal, flexible learning experience.

3.2.2. The experiment

The experiment was piloted in one selected college of Mum-
bai. The choice of the city being deliberate in order to eliminate
extraneous factors such as internet connectivity or infrastructural
constraints. This ensured that the focus of the study remained on
evaluating the effectiveness of the AP as a learning medium [23].
Building upon this foundation, the study was expanded to encom-
pass a variety of contexts viz: two tier and three tier cities as
well as field based and controlled institutions. This was aimed to
assess the applicability and reception of AP across different learning
environments.

The study centered around the delivery of 11 augmented lec-
tures from the Fundamentals of Banking and Insurance course,
originally hosted on SWAYAM. These 11 lectures were carefully
selected in consultation with the course instructor and external
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Figure 2
Layout and functional components of the augmented podcast on the CANVAS LMS

corporate planning. and mobilizes domestic savings.

Enhanced

MP3 File
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Lec11 Role and Scope of Insurance Market in India,pdf &
PDF File of
Screenshots

Lec 11 - Role and Scope of Insurance Market in India

This lecture discusses the role and scope of the insurance market in India. It highlights how insurance helps manage risks more efficiently, provides financial protection, promotes financial stability and economic growth, facilitates

Note: A modified MP3 file containing the instructional audio and navigational cues

A PDF file featuring lecture visuals/screenshots

subject experts based on their pedagogical coherence, duration, and
suitability for chunking. Each of the selected lectures was then
converted into APs following the process described above.

The implementation of the study took place across two
institutional settings:

1) Field Based Setting: In this setting, the students accessed the
content over CANVAS LMS in their respective institutions.
Prior to the intervention, an orientation session was held with
each student group. This was to familiarize them with the LMS,
guide them through the login process, demonstrate navigation
of the augmented content, and address any technical issues.
Students then completed the intervention from their respective
campuses.

2) Controlled Institutional Setting: In this setting, the same content
was delivered via the same LMS at the researcher’s institu-
tion. Students accessed content individually, over a designated
computer with a stable internet connection. Orientation session
was conducted prior to the intervention, and technical sup-
port was given real time. This arrangement enabled real-time
observation that led to invaluable insights through researchers’
diary.

At the conclusion of the intervention, students of both the set-
tings were given a structured feedback form to complete. The final
item in this form invited participants to volunteer for a follow-up
interview. Interested students were later contacted for interviews.

4. Methodology

To gain a deeper understanding of learners’ experiences with
APs as a learning format, a qualitative study was conducted utilizing
semi-structured interviews. The participants included students who
had engaged with APs derived from selected lectures of an online
course. The interviews aimed to capture learners’ levels of engage-
ment, perceived usefulness, and any challenges they encountered.
Notably, data were collected from students in two distinct learn-
ing environments: one offering remote, self-paced access and the

other conducted in a structured, in-person institutional setting. This
diversity in context provided a more nuanced understanding of how
different learning environments influence learner engagement with
digital content.

4.1. Methodology overview

This qualitative study was part of the larger sequential explana-
tory mixed-method research design. Following the quantitative
study that tested the effectiveness of AP using test scores, the
qualitative phase aimed to explore finer nuances of learner
experience that could not be captured via quantitative analysis.
Semi-structured interviews of 20 students who volunteered from
contrasting learning environments: own institution and the research
institution were conducted. This dual context format allowed for
deeper insights on how learning environments shape engagement
with different digital learning formats.

Thematic analysis was conducted through open coding, iden-
tifying patterns in engagement, comprehension, and format-related
challenges. The research follows a constructivist approach, rec-
ognizing that learning is a subjective process shaped by prior
knowledge, cognitive preferences, and environmental factors. Par-
ticipants were selected based on their exposure to multiple digital
learning formats, ensuring a diverse range of perspectives. The-
matic coding allowed for the identification of key themes, learner
behaviors, and instructional design considerations. Open coding was
carried out independently by two researchers, systematically docu-
menting manual coding resulting in a spreadsheet-based codebook.
Codes that evolved were added in the codebook, and further analy-
sis led to emergent themes. Cross validation ensured analytic rigor.
Coding was iterative first then collaborative. Data saturation was
deemed to have reached when no further themes evolved in final
iteration. To mitigate bias, reflective memos were maintained, and
regular debriefings were conducted within the research team to dis-
cuss emerging assumptions and ensure reflexivity. These steps were
necessary in the absence of use of any software like NVivo for
coding.
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Through rigorous qualitative analysis, this study expands the
discourse on multimedia learning, cognitive load theory, and dig-
ital instructional design. By capturing learner narratives, cognitive
strategies, and engagement patterns, this research provides insights
that complement the quantitative findings of the broader study, ensur-
ing a holistic understanding of AP effectiveness. The findings aim to
informeducators, content creators, and instructional designers onhow
to optimize digital learning environments for improved engagement
and retention.

4.2. Participant profile/ sampling

A combined sampling approach was employed to balance con-
textual relevance with practical feasibility. Purposive sampling was
used to select institutions from Tier 2 and Tier 3 cities, aligning with
the study’s focus on learners from non-metropolitan areas. Within
this framework, convenience sampling guided the final selection
based on institutional willingness, infrastructure availability, and
scheduling compatibility. This ensured contextual diversity while
addressing logistical constraints common in field-based educational
research. Participating institutions were located in cities such as
Mumbai, Pune, Satara, Bagalkot, Rajkot, Ahmedabad, and Gandhi-
nagar. From these cities, students were invited to participate in the
interviews on a voluntary basis. While students from Mumbai, Pune,
Ahmedabad, and Gandhinagar could be interviewed, students from
Rajkot, Satara, and Bagalkot were unable to participate in inter-
view process due to examination schedules and other events at their
respective institutions.

For the qualitative phase, 20 undergraduate students who had
engaged with the podcast-based learning intervention and voluntar-
ily opted for interviews were selected. The group included 8 males
and 12 females, representing various academic years (from first
to final year). Among the 20 students, 14 came from commerce
background (6 males — 8 females), whereas 6 were from science
background (2 males — 4 females). The goal was not statistical gen-
eralization but to gather rich, diverse insights into the perceived
value, usability, and learning experience with podcasts.

Table 1 outlines the gender distribution across two research
settings. The field-based setting included 4 students (2 males, 2
females), while the controlled setting comprised 16 students (6
males, 10 females).

Participant identifiers were anonymized using the format PFx.y
or PMx.y, where “P” stands for participant, “M” or “F” denotes gen-
der, “x” refers to the phase of the intervention (2 or 3), and “y” is
the participant number within that phase. This system allowed easy
referencing during analysis without compromising confidentiality.

Thisapproachallowed theresearcherstoaccessarange oflearner
voices from different socio-academic contexts, providing depth and
nuance to the exploration of podcasts as a pedagogical medium.

4.3. Data collection

This paper presents findings from the qualitative component
of a larger mixed-methods study investigating learner engagement
with APs. While the larger study gathered structured feedback from
249 students via a Google Form, this paper focuses specifically on
semi-structured interviews conducted with a purposively selected
subset of those respondents. The feedback form assessed learners’
perceptions of the AP experience regarding layout, accessibility,
material usefulness, achievement of learning objectives, and sug-
gestions for enhancement. It also invited open-ended reflections on
the most valuable aspects of their learning experience. At the end of
the form, students were asked if they would be willing to participate
in a follow-up interview.

Out of the 249 students who completed the form, 26
expressed their willingness to participate and were subsequently
interviewed—approximately 10% of the total sample. This two-
pronged approach—voluntary expression of interest followed by
purposive sampling—was crafted to ensure representation across
institutions in both 2-Tier and 3-Tier cities. The interviews provided
an opportunity for a deeper exploration of learners’ engagement
with the medium, the influence of format on learning support, and
emerging themes that transcended the structured questionnaire. This
included personal preferences, comparisons with previous digital
learning experiences, and contextual challenges.

Appointments were scheduled in collaboration with insti-
tutional staff, and interviews were conducted on-site during
pre-decided time slots. On the day of the interview, consenting
participants were assembled in a designated classroom. To ensure
confidentiality and minimize peer influence, each student was inter-
viewed individually in a separate room with only the interviewer
present.

Interviews were audio-recorded using a mobile phone recorder
after obtaining verbal and written consent. To uphold the integrity
of the process, students who had already been interviewed were
instructed not to interact with those awaiting their turn. Each
interview lasted approximately 15-20 minutes and followed an
unstructured format, thus generating around 20 * 20=400 minutes of
data. Each audio file was anonymized and saved using a systematic
coding scheme. For example, the identifier “PM2.2” denoted a male
participant from Phase 2, listed second among the interviewees. The
files were initially stored on the interviewer’s secure external hard
disk and subsequently transferred to the password-protected desk-
top of the Principal Investigator at the research institute, where all
research materials were stored in compliance with ethical standards
for data security and confidentiality.

4.4. Qualitative data analysis: Coding and review
process

To ensure methodological rigor and reduce the potential
for researcher bias, the interview data underwent a systematic
process of inductive thematic analysis. The data collection was

Table 1
Gender distribution of participants across field-based and controlled research settings

Sr. No. Detail
1 Students from field based setting
2 Students from controlled institutional setting

Total students

Male Female Total Students
2 2 4
6 10 16
8 12 20
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Figure 3
Stepwise flowchart of the qualitative data analysis process
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carried out by one of the authors, who acted as the field investi-
gator. The transcription and initial coding were undertaken by the
primary researcher using an open coding approach, allowing codes
to emerge organically from the data without imposing a pre-existing
framework.

To strengthen the credibility of the findings, the preliminary set
of codes was independently reviewed by a co-author. This collab-
orative process involved multiple rounds of discussion to examine
coding decisions, question underlying assumptions, and refine inter-
pretations. A few codes were revised, merged, or reworded based
on these peer debriefing sessions. This iterative dialogue helped
establish inter-coder agreement and enhanced the analytical depth.
Although NVivo or other qualitative software was not used, a
detailed codebook was maintained using spreadsheets to docu-
ment code definitions, frequencies, and relationships. This layered
and collaborative approach ensured that the themes represented a
balanced and reflective interpretation of the participants’ voices.
Figure 3 illustrates the process employed for the qualitative data
analysis in this study.

5. Findings and Discussion

The analysis of learner experiences with APs revealed sev-
eral key themes that shaped their engagement, comprehension, and
preferences. By examining self-paced learning, cognitive load, mul-
timedia integration, content length, and technical factors, this study
uncovers how different aspects of digital learning impact student
experiences.

The anonymized participant codes were used consistently dur-
ing the coding process to trace responses back to intervention
phases and demographic profiles, while maintaining participant
confidentiality.

The thematic analysis identified six major themes, each
addressing distinct aspects of the learning process. First, Learning
Preferences & Engagement explores how interest, prior experience,
and content structure influence engagement. Second, Cognitive
Load & Processing Challenges highlight the mental effort required
to balance audio and visual inputs. The third theme, Self-Paced &
Flexible Learning, examines how learners navigate asynchronous
learning formats, including multitasking and content chunking.

Moving beyond individual learning behaviors, the fourth
theme, Role of Multimedia in Learning, focuses on how the

Appropriate

Documentation of
the Final Themes

Evaluation of Codes
by Co-Author

Theme
Development

Needs
Discussion

Discussion
and Revision

combination of audio, slides, and visuals impacts retention and com-
prehension. Fifth, Challenges with Long-Form Content addresses
issues of fatigue and attention span in extended digital learning
formats. Finally, Technical, Design & Instructor Presence explores
how technical difficulties, instructional design, and the presence (or
absence) of an instructor shape learner engagement.

These findings provide a nuanced understanding of learner
interactions with APs, shedding light on both advantages and
areas for improvement. The discussion that follows delves into
each theme, supported by direct participant quotes, to offer deeper
insights into their learning experiences. Figure 4 visually maps the
thematic connections to RQ1 and RQ2, highlighting overlaps and
distinctions. And Table 2 outlines which themes are associated with
each research question (RQ1 and RQ?2).

5.1. Enhanced cognitive engagement via audio-slide
synchrony in augmented podcast

Learners indicated that the synchronized integration of audio
and slides in the AP significantly enhanced their engagement and
facilitated a deeper comprehension of the material. Instead of merely
passively absorbing content, participants were required to concur-
rently process information across two distinct modalities. This dual
engagement prompted increased cognitive effort, ultimately leading
to improved retention of the information presented.

5.1.1. Audio-slide pairing promotes active cognitive processing

Learners consistently highlighted that the AP format required
more active and sustained attention than traditional video-based
materials. The integration of audio narration with visual slides
created a dual-channel experience, which compelled them to remain
mentally alert and cognitively engaged throughout the learning
process. One participant remarked,

“When there was audio coupled with the PPT, I had to con-
centrate on both, which forced me to listen more attentively than
[ usually would in order to grasp the topic.” (PF2.2)

“Because we can both read and listen with the slides, we can
focus better on studying.” (PF3.16)

“Because we can both read and listen with the slides, we can
focus better on studying.” (PF3.16)

“Because we can both read and listen with the slides, we can
focus better on studying.” (PF3.16)
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Figure 4
Visual mapping of emergent themes to research questions
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The necessity of coordinating what they heard with what they
saw demanded a conscious effort, transforming the learning expe-
rience into a more intentional and immersive one. In contrast to
passive video consumption, where learners often drift in and out of
focus, the AP promoted a more concentrated mode of learning that
cultivated a deeper understanding.

5.1.2. Layered information delivery enhances conceptual clarity

Participants highlighted how the APt format enabled a mul-
tifaceted understanding of complex topics by distributing con-
tent across complementary modalities. For instance, one learner
remarked, “When studying the XYZ topic, X was explained
through the slides, while YZ was further elaborated upon in
the audio-visual format. This approach was quite beneficial.”
(PM2.1). Another remarked, “I think both audio and slide have
their own benefits while learnt in this audio+slide combination”
(PF2.2)

This strategic separation of visual and auditory content
enhanced comprehension by allowing learners to absorb core con-
cepts through one channel while receiving contextual elaboration
through the other. The alignment between audio narration and slide
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content promoted integrative cognitive processing, moving beyond
surface-level engagement. Notably, this cognitive involvement
contrasts with learners’ prior experiences with video content, which
many found mentally disengaging—a theme further explored in the
next section.

5.2. Video fatigue and digital drift

The transition from traditional video-based learning to the
AP format seemed to address the digital fatigue often linked with
lengthy videos. Participants noted that the passive habits developed
during pandemic-era learning made it easy to lose focus on videos,
while the AP required increased attention, thereby minimizing the
likelihood of disengagement.

5.2.1. Tendency to drift from videos due to passive viewing
habits

Participants frequently described a sense of detachment or
boredom while watching traditional videos, often resulting in mul-
titasking or abandoning the session midway. This contrasted with
their experience of APs, where the need to toggle between slides and
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Table 2

Alignment of emergent themes with research questions (RQ1 and RQ2)
Section Subtheme RQ1 RQ2
Enhanced Cognitive Engagement via Audio-Slide Synchrony in Augmented Podcast
4.1.1 Audio-Slide Pairing Promotes Active Cognitive Processing v
4.1.2 Layered Information Delivery Enhances Conceptual Clarity v
Video Fatigue and Digital Drift
4.2.1 Tendency to Drift from Videos Due to Passive Viewing Habits v
422 Augmented Podcasts Support Focused Learning by Reducing Distraction Triggers v
423 Conditioned Video Habits from School and COVID-Era Learning v
Bell Sound Cue as a Prompt for Attention and Self-Regulation
4.3.1 Auditory Cues Helped Maintain Focus Amidst Digital Distractions v v
432 Supporting Self-Paced Navigation through Multimodal Coordination v
Learner Autonomy and Control in Navigating Content
4.4.1 Active Navigation Supports Deeper Processing v v
442 Freedom to Skim, Revisit, and Focus Based on Need v v
443 Promoting Reflective and Goal-Oriented Learning v v
Barriers and Limitations to Augmented Podcast Engagement
4.5.1 Misalignment with Individual Learning Styles v
452 Split Attention and Cognitive Load v
453 Mismatch Between Reading and Listening Speeds v
4.54 Language Proficiency as a Barrier to Comprehension v

audio fostered sustained attention. One learner admitted, “/ would
get bored watching the video, so I would put it aside and go to some
other platform.” (PF3.5)

Some were candid to admit in different ways that conveyed the
same thing “There comes a moment while watching videos when you
start to feel fatigued and bored, leading you to consider just leaving
it.” (PF3.5, PF3.14, PM3.15)

These comments underline how video formats can inad-
vertently enable a “lean-back” posture that reduces cognitive
engagement.

5.2.2. Augmented podcasts support focused learning by
reducing distraction triggers

Unlike videos, which learners often associate with YouTube-
style viewing that invites skimming, pausing, or background play,
APs promote a more focused mode of engagement. As one partici-
pant observed, “When the bell icon rang, I was reading the PPTs, so
for me. .. audio plus PPT was excellent because you are listening,
plus you are seeing, and you are reading.” (PF3.5). Another stated
about the required focus “I had to focus on the audio as well as
slide linkage with each other.” (PF2.2) while yet another remarked
the focus shift, “My main focus was on listening. Over there (in the
slide), you are just reading the content, so you don’t need to take
that much load.” (PF3.3)

The absence of moving visuals may have helped reduce cog-
nitive overload and visual fatigue, leading learners to remain more
actively involved in meaning-making rather than drifting away.

5.2.3. Conditioned video habits from school and COVID-Era
learning

Several learners acknowledged that their video preference
stemmed not from its effectiveness, but from habitual exposure.

Different participants stated this effect in different ways. Some have
a long exposure and conditioning since formative years “/ have
been studying through video since 9th standard, so my preference is
video,” (PM3.4). While for some it is a conditioning due to compul-
sions of pandemic. “After Corona, I 've mostly studied for 10th and
12th grade by watching YouTube videos.” (PM3.15). Another men-
tioned, “These days after covid specially we have used videos and
everything so this is different thing” (PF2.2)

This indicates a form of conditioning, where the choice of
modality is shaped by familiarity rather than perceived value—
highlighting the potential of APs to disrupt passive habits and
cultivate more deliberate learning practices.

5.3. Bell sound cue as a prompt for attention and
self-regulation

The transition from traditional video-based learning to the
AP format seemed to address the digital fatigue often linked with
lengthy videos. Participants noted that the passive habits developed
during pandemic-era learning made it easy to lose focus on videos,
while the AP required increased attention, thereby minimizing the
likelihood of disengagement.

5.3.1. Auditory cues helped maintain focus amidst digital
distractions

Several participants pointed out the usefulness of the bell sound
embedded in the AP as a prompt to shift attention back to the
slides or to mark transitions. In a learning environment where dis-
tractions are just a click away, such cues serve as gentle nudges
toward re-engagement. As one learner noted, “/ had to concentrate
on both the audio and the slides.” (PF3.1). Another noted how the
bell sound helped to cut down distraction and proved as a cue to
concentrate. “The bell sound was actually good because whenever
person gets distracted, so it was an alarm. For that you would need
to concentrate.” (PF2.6)
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This feedback illustrates how a small design element like a bell
tone can act as a subtle yet effective anchor for learner focus.

5.3.2. Supporting self-paced navigation through multimodal
coordination

The bell also supported a smoother user experience in nav-
igating the dual-modality format of slides and audio. It provided
a clear signal for when to shift or expect new information on the
screen, thereby supporting learners’ sense of autonomy and pac-
ing. Quite a few students noted, “When the bell rang, it was time
to change the slide” (PF3.1). This contributed to a perception of
increased control over the learning process and a more structured
flow, even in the absence of visuals found in conventional videos.
This sense of self-regulation extended beyond auditory prompts.
Learners increasingly valued the autonomy they had in managing
their own learning paths—an aspect further unpacked in the next
theme.

5.4. Learner autonomy and control in navigating
content

The transition from traditional video-based learning to the
AP format seemed to address the digital fatigue often linked with
lengthy videos. Participants noted that the passive habits developed
during pandemic-era learning made it easy to lose focus on videos,
while the AP required increased attention, thereby minimizing the
likelihood of disengagement.

5.4.1. Active navigation supports deeper processing

Learners consistently highlighted how the AP format empow-
ered them to take control of their learning by allowing them to pause,
revisit, or skim through content at their own pace. This interactive
autonomy stood in contrast to the often passive experience of watch-
ing a linear video. One learner described, “When there was audio
and PPT itself, I had to concentrate on both and I was forced to
listen to it more carefully than I usually would to understand what
the topic is, where is the next slide I should move on to.” (PF2.2)
Another brought out the passivity of videos. “You can read it if you
want to, but with videos, you just feel like skipping them.” (PF3.12)

This suggests that the dual-modality design encouraged a more
intentional and self-directed approach to learning.

5.4.2. Freedom to skim, revisit, and focus based on need

The format allowed learners to engage more selectively, focus-
ing only on parts they needed and revisiting complex portions. As
one participant shared, “If ] understand something, I just listen to the
audio. But if [ don’t understand it, I look at the slides, and then the
concept becomes clear.” (PF3.12). Another compared it with PDF,
“When we read a PDE we put in a bit of our effort, which helps it
stay in our minds for the long term.” (PM2.5). Yet another brought
out the advantage of AP, “There are advantages to this (audio +
slides) too, because if something is missed, we can listen to it a
second time.” (PM3.17)

This illustrates how content control supports individual
learning preferences and promotes deeper engagement by allow-
ing learners to adapt the pace and sequence based on their
understanding.

5.4.3. Promoting reflective and goal-oriented learning
Participants described a heightened sense of purpose in how
they approached content, using the flexibility to align their learning
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with personal goals. For instance, one student remarked “The audio
and slides made all the main points clear and easy to understand.
[ already knew the basics, but this format helped me grasp the whole
topic—even the more complex parts—much better than a live lecture
would have.” (PF3.10). Many students shared how personal inter-
ests and goals affected learning. “I am interested in banking and
finance. 1 did it because that’s my personal goal.” (PM2.1). Another
agreed, specifying the topic further, “I/ was feeling very comfortable
with the slides and the audio as well because I didn’t know actu-
ally, I wanted some knowledge about cryptos and e money.” (PF2.6).
Yet another student confirmed the impact of interest on listening to
the augmented podcasts, “If there’s interest, it happens (you pay
attention). Basically, the whole game is about interest.” (PM3.17)

This points to learner-driven meaning-making, facilitated by
the structure of the AP.

5.5. Barriers and limitations to augmented podcast
engagement

Despite the pedagogical advantages of the AP format, several
learners pointed out barriers that limited their ability to engage fully
with the content. These challenges stem from individual learning
preferences, processing limitations, and existing habits shaped by
prior educational experiences.

5.5.1. Misalignment with individual learning styles

One of the students indicated nonpreference for audio mode
of learning, suggesting that audio-based formats may not cater to
all cognitive styles. “I can never learn just by listening.” (PF3.1)
Another observed the effect of a new topic. “If we 've studied this
material before, then it’s okay, but if we 've studied a new topic, it’s
tough to adjust with audio+slide” (PM3.17)

Learners who tend to be more visually or kinesthetically
inclined often struggle to maintain focus or effectively compre-
hend content delivered through auditory channels. Although the AP
aimed to offer a multisensory experience, its dependence on audi-
tory processing may disadvantage those whose primary learning
preferences do not align with this mode.

This observation is consistent with existing literature on learn-
ing styles, which suggests that individuals vary in how they best
receive and process information [36, 37]. Although the validity and
applicability of learning styles remain debated, learners’ perceived
preferences still play a crucial role in motivation and engage-
ment. For example, students who mainly consider themselves visual
learners might struggle to maintain focus when key concepts are
presented through spoken explanations, even if accompanied by
visual aids. One participant remarked that they tended to “zone out”
while listening, whereas reading or watching videos helped them
stay more alert. “My mind was a bit scattered, thinking about what
people were doing and how they were doing it. [ was also wondering
who was where in the course but when the bell rang, I had to come
back to the course” (PF3.1)

Therefore, it is essential to consider learner variability when
creating educational media, especially formats that engage various
sensory demands.

5.5.2. Split attention and cognitive load

The simultaneous requirement to listen to audio narration
and read from the slides presented cognitive challenges for some
learners. While the dual-channel delivery was engaging and immer-
sive for many, others found the need to process two streams of
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information—text and sound—mentally taxing. For such learners,
the division of attention sometimes led to missing either the audio
or the visual track, affecting comprehension and continuity.

This phenomenon aligns with Cognitive Load Theory [38],
which underscores the limitations of working memory when pro-
cessing multiple inputs. High extraneous load—such as managing
unsynchronized audio and visual elements—can hinder integra-
tion of information. Mayer’s [39] Cognitive Theory of Multimedia
Learning similarly stresses that learning is most effective when
modalities complement rather than compete. When this balance is
disrupted, learners may disengage from one channel to manage
cognitive overload.

This was reflected in participant statements such as, “While
reading the slides I was missing on the listening part of the audio.”
(PF2.6) And “You have to read in that (audio + slides). In video, it’s
like you only have to watch.” (PM3.9)

These highlight the need for better-paced integration or the pos-
sibility of giving learners more control over timing and navigation
to ease the cognitive load.

5.5.3. Mismatch between reading and listening speeds

One of the concerns voiced by a few participants was the
misalignment between the speed of the audio narration and their
individual reading pace. While the AP was designed to facilitate
dual-channel learning—combining auditory narration with visual
slides—several students pointed out that the fixed pace of the audio
track did not always correspond to their own cognitive rthythm.

For some learners, the narration felt too slow, leading to impa-
tience or disengagement. Others found the audio progressed too
quickly for them to simultaneously read and comprehend the con-
tent on the slides. As one student put it, “The speed of the audio
and our reading speed don 't match for me.” (PM3.9) And another
added, “I had to quickly change the slide, which was a bit more
challenging.” (PM2.5)

This perceptual gap resulted in interruptions in comprehension,
requiring learners to pause or re-listen, which potentially disrupted
the immersive flow of the session.

This issue resonates with principles from Cognitive Theory of
Multimedia Learning [39], particularly the importance of tempo-
ral contiguity—presenting words and pictures simultaneously and
in synchrony to foster understanding. When narration is not aligned
with a learner’s internal processing speed, it can generate extraneous
cognitive load [38], leading to frustration or surface-level learning.
Research in self-regulated learning emphasizes the importance of
learner control in digital environments [40]. The inability to adjust
playback speed or navigate content freely limited students’ capac-
ity to tailor the learning experience to their needs. Such mismatches
highlight the value of adaptive features such as adjustable audio
speed or the option to toggle between guided and self-paced modes.

In future design iterations, incorporating interactive controls
for pacing could enhance usability and learner satisfaction, partic-
ularly in diverse classrooms where reading fluency and cognitive
processing speeds vary significantly.

5.5.4. Language proficiency as a barrier to comprehension
While only two participants in the study reported language-
related challenges, their experiences highlight important consid-
erations regarding linguistic accessibility in multimedia learning
environments. These learners expressed difficulty in following
English audio narration, noting that spoken English—particularly in
academic contexts—can be harder to process in real-time than writ-
ten text. Few participants shared, “Ifthey only speak, it doesn 't help

me as much, and my English is a bit weak.” (PF3.1). “We can't listen
attentively and read at the same time. . . .not everyone is proficient in
English” (PF3.16). “It was totally English...somewhere in between
there is also Hindi, so our interest remains” (PM3.4)

Interestingly, when probed about preferences for Hindi or
regional language options, one participant indicated that, even if the
audio were in Hindi, they would still prefer the slides in English. “/
prefer English paragraphs” (PM3.4)

This underscores a nuanced dynamic: while students from ver-
nacular backgrounds may struggle with spoken English, they often
prefer or expect academic content in English script due to its dom-
inance in higher education. Such preferences reflect the complex
interplay between language proficiency, educational norms, and
learner comfort, a factor echoed in studies on bilingual learners and
medium of instruction [41, 42].

Research supports the notion that limited proficiency in the
language of instruction can impede comprehension in multimedia
learning. Ramsin and Mayall [43] found that second language learn-
ers’ performance in multimedia environments can be influenced by
the modality of content delivery, which have implications for com-
prehension and retention. Additionally, studies have shown that the
integration of captions or transcripts can aid learners with lower
language proficiency by providing visual reinforcement of auditory
information [44].

Taken together, the affordances and limitations discussed
across these themes underscore the nuanced dynamics of learner
engagement in digital environments—insights that inform the
concluding reflections of this study.

6. Conclusion

The findings of this study provide valuable insights into how
learners engage with APs and the factors that influence their effec-
tiveness as a digital learning tool. While APs offer flexibility,
accessibility, and a multimodal approach, their success depends on
learner preferences, cognitive processing, and instructional design
choices. The findings reveal a nuanced picture shaping learners’
engagement with this format.

Thematically, the AP was largely seen as an effective tool for
fostering enhanced cognitive engagement, deepened understanding,
and multisensory learning. Learners appreciated the demand for
active listening and the mental effort involved in toggling between
audio and visual content. This led to more intentional learning and
improved retention for many. Additionally, the format enabled lay-
ered content delivery, where different aspects of a concept were
explained through distinct but complementary channels- audio +
slides, reinforcing comprehension. Built-in cues such as the periodic
bell sound were noted as subtle but effective mechanisms to sustain
attention and reduce cognitive drift.

The study revealed that mismatches in pacing between reading
and listening disrupted learners’ engagement. Language proficiency
also emerged as a key concern—students from vernacular back-
grounds found the academic English audio challenging, though they
were more comfortable reading English-scripted slides. While only
a few students voiced this issue, it underscores the broader chal-
lenge of language inclusivity in a linguistically diverse country. The
findings suggest an ingrained familiarity with English text, even
among students more fluent in regional languages, raising important
considerations for designing accessible digital content.

To enhance inclusivity, future iterations of APs should incor-
porate features such as adjustable playback speeds, multilingual
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subtitles, and transcripts. These affordances would offer learners
greater control and support diverse linguistic needs.

In light of these findings, the AP presents a promising format
for deep learning but necessitates adjustments, such as customiz-
able playback speeds, multilingual support, optional transcripts, and
flexible content modes, to enhance its effectiveness and inclusiv-
ity. Ultimately, this study contributes to a deeper understanding of
multimodal learning in post-secondary education and provides a
learner-informed roadmap for developing equitable and engaging
educational technologies.

6.1. Limitations of the study

The study though offers valuable insights into learner engage-
ments with media, especially APs that have certain limitations. The
purposive and convenience sampling, though from the spread of
tier-2 and tier-3 cities, limits the generalizability of the study. The
qualitative data are based on self-reported interviews, which maybe
influenced by recall or social desirability. Additionally, the study
focused on a limited domain that of commerce, which may not
reflect the performance of APs in other domains.

6.2. Implications for digital learning design

Based on these findings, educators and instructional designers
should consider the following:

1) Optimize content structure—Use concise, well-organized slides
with bullet points to facilitate learning.

2) Leverage multimodal strategies— Combine audio, visuals, and
text effectively to enhance retention.

3) Prioritize engagement and interaction—Explore ways to inte-
grate Q&A, storytelling, and real-world examples.

4) Address digital fatigue—Break content into short, structured
modules to sustain learner attention.

5) Enhance technical accessibility— Improve slide clarity, naviga-
tion, and user experience to minimize distractions.

6.3. Final thoughts and future directions

This study contributes to the growing discourse on digi-
tal learning innovations, particularly in bridging accessibility and
engagement through APs. While APs present a low-bandwidth,
flexible learning alternative, their design must account for cog-
nitive load, learner preferences, and instructional presence. This
study was focused on the finance and commerce domain; how-
ever, the effectiveness of APs could be different for other domains
such as Science, Mathematics, Linguistics, and Humanities . These
specific experiments can be conducted to assess the effectiveness
of APs in these domains for focused research establishing the
connect between the content and the medium (where a specific
medium like podcasts is a preferred medium for a certain subject
domain). Longitudinal studies for evaluating retention and con-
ceptual understanding across disciplines, regions, and languages
could further establish and refine its applicability. Future research
could also explore interactive APs, Al-driven personalization, and
hybrid models that blend the benefits of both video and audio-based
learning.

Given the increasing emphasis on digital equity and inclusion
in national policies like NEP2020, APs offer a viable and scalable
solution for bandwidth constrained environments. Policymakers and
stakeholders should consider including Aps in repositories such as
DIKSHA and include these in faculty development programs to
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promote equitable access and pedagogical innovation in diverse
contexts.
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Annexure 1: Interview Protocol

Tuning into Learning: Student Narratives from an Augmented Podcasts Intervention

Note: This interview protocol was developed as part of the qualitative phase of a mixed-methods study exploring the learner experiences
with Augmented Podcasts (APs). This was used to conduct semi-structured interviews to capture students’ perspectives and perceptions and
their contextual barriers and enablers in their lived experience of APs. The questions and the probes were designed to encourage open-ended
reflections while maintaining consistency across interviews. The interview protocol was reviewed and validated internally.

Informed Consent and Ethical Consideration:

Before the interview, participants were informed about the purpose of the study, their rights as participants, and the voluntary nature
of participation. Consent was collected via a Google Form. Participants were assured that their responses would be anonymized and that
this data would be solely used for research purposes. Ethical approval from the overseeing institute was ensured.

Interview Protocol

Main Question Probes / Follow-Up Prompts
1. Which type of e-learning package have - Was this your first experience with an Augmented Podcast?
you just completed? - How did it compare with other formats like videos or plain slides?
- Where and how did you access it (e.g., phone, laptop, and Wi-Fi/data)?
2. The e-learning package met the overall - In what ways did it meet the objective?
learning objective. - Did the format help you understand key concepts?
- Did the format support your learning pace and style?
3. If the overall learning objective was not - Which parts of the content felt unclear or insufficient?
covered, please provide further details. - Did the mode of delivery (audio + PDF) hinder understanding?
- Were there any distractions or any such issues?
4. How would you rate access to the e- - Was it easy to download and access the materials?
learning package? - Did you face any technical or connectivity issues?
- Did the file size affect your ability to use it?
5. How would you rate the layout of the - Were the slides well organised and easy to follow?
e-learning package? - Were the visuals and text appropriate and readable?
- Did the layout help or hinder your focus?
6. How would you rate the materials in - Was the combination of audio and slides helpful?
helping you learn? - Did you find the pace appropriate for your understanding?
- Were you able to revisit or review materials easily?
7. What were the main benefits of the - What features did you find most helpful?
e-learning package which you accessed? - Did it support self-paced learning or multitasking?
- How did it affect your engagement compared to other formats?
8. What were the most valuable things that - Can you share specific takeaways from the content?
you have learnt? - Did the format help you apply or retain the concepts?
- Was your learning deeper or more reflective?
9. What would you have liked to see more - Were there any missing features or content?
of in the e-learning package? - Would interactive elements or visuals help?

- Would multilingual support or transcripts improve your experience?

10. Do you have any other comments or
anything else that you would like to
share with us?
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