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Abstract. The effective educational video capsule requires a judicious balance
between pedagogical design and technical constraints. This article focuses
primarily on theoretical aspects related to the ADDIE model and script
development, two key elements of pedagogical design for educational videos.
While the emphasis is on theory, the article also recognizes the importance of
taking into account the technical constraints inherent in the production of these
video vignettes. A holistic approach combining solid pedagogical foundations
and consideration of technical constraints will enable the creation of
captivating, effective and accessible video resources.

Keywords: educational video capsule, pedagogical design, ADDIE model,
pedagogical constraints, technical constraints

1. Introduction

In today's educational landscape, educational videos are emerging as an essential tool,
offering an innovative and attractive method of disseminating knowledge. Their
development requires careful consideration of both pedagogical and technical aspects,
in order to create a learning experience that is both effective and captivating.

The development of these short educational video sequences lies at the crossroads
between pedagogy and technical requirements. According to Khalloufi-Mouha (2021),
these modern media make it possible to present information in a synthetic and attractive
way, stimulate learning by holding students' attention, and facilitate the assimilation of
difficult concepts. Chauveau (2021) points out that the combination of pedagogical
discourse and visual elements in these videos improves retention of the knowledge
imparted. However, Tiernan (2013) points out that producing such content requires
overcoming a number of technical challenges, particularly in terms of the visual quality
and relevance of the content presented.

From a pedagogical point of view, designing an effective video vignette requires careful
thought about learning objectives, target audience and appropriate teaching strategies.
Learning theories such as constructivism, cognitivism and socioconstructivism guide
designers' choices to promote active learner engagement, knowledge construction and
social interaction. Techniques such as segmenting content, using concrete examples,
asking stimulating questions and integrating interactive activities all contribute to
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enhancing comprehension and information retention. At the same time, technical
constraints impose specific challenges. The limited duration of video capsules calls for
judicious selection of content and concise, punchy presentation.

In this article, we will discuss the crucial role of pedagogical design and technical
constraints in the creation of effective educational video capsules. We will focus
primarily on theoretical aspects related to the ADDIE model and script development,
two key elements of pedagogical design for educational videos. Although our focus is
primarily theoretical, we recognize that pedagogical design must also take into account
the technical constraints inherent in the production of educational video capsules.

Ultimately, this article will highlight the importance of a sound theoretical approach to
the pedagogical design of educational video capsules. This thorough understanding of
theoretical principles and practical constraints will help to create more effective,
engaging and accessible educational video resources that meet the needs of learners in
an ever-changing learning environment.

2. Educational Video Capsules
2.1. Definition

Educational video capsules are audiovisual tools designed to convey educational
content in a concise and engaging manner. Frequently used in various online learning
platforms, these videos capture the image, voice, and expressions of a teacher delivering
a lesson, using a camera (Chougrani & Belmir, 2023). Typically short in duration, these
capsules highlight the essential points of a subject, thus facilitating the acquisition and
retention of knowledge by learners. By presenting key concepts in a playful and
dynamic way, these digital media aim to simplify the understanding of academic content
while capturing the attention of the targeted audience. Their illustrative nature and
concise format allow for the optimization of complex information transmission through
an appealing visual approach, which supports learning processes.

Studies such as the one conducted by Fireman et al. (2003) emphasize the significance
of video capsules, like the (M2A Given Capsule), which "refers to a specific
pedagogical method utilizing educational video capsules," in diagnosing conditions
such as small bowel Crohn's disease. This demonstrates the practical application of
video technology in medical diagnostics. Additionally, research by Tang et al. (2022)
and Kwak et al. (2022) assesses the quality and educational value of YouTube videos
on medical topics like adhesive capsulitis and carpal tunnel syndrome, underscoring the
importance of evaluating the credibility and educational content of video resources.

According to Ibrahim et al. (2012, p. 220), a video is defined as information created
from both visual and audio content. What sets educational videos apart from other types
is their learning objectives, clearly stated from the beginning, aiming to present
knowledge and facilitate learning (ten Hove & van der Meij, 2015). Another
characteristic of educational videos is their brief and concise nature, designed to convey
knowledge across various fields in an explicit manner (Muller, Bewes et al., 2008),
ensuring that this information is clearly presented (Winslett, 2014).

2.2. Types of Educational Video Capsules
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Educational video capsules can be classified into several types based on their
pedagogical objectives and format. Some common types of educational video capsules
include:

e Lecturing Video Capsules: These videos feature an instructor presenting and
explaining educational content in a structured manner, akin to a traditional lecture
(Brecht, 2012). These capsules capture and disseminate lessons delivered by
experts, often incorporating PowerPoint presentations, demonstrations, and other
instructional materials. They enhance access to education for a wide audience and
allow individuals to review concepts at their own pace.

e Step-by-Step Tutorials: These videos guide learners through the completion of a
task or the use of a specific tool/software, one step at a time (van der Meij & van
der Meij, 2014). These capsules are particularly useful for teaching procedural skills,
as they visually demonstrate each step of the process, allowing learners to follow
along. They are especially effective for software and computer-related tasks.

e Animations/Simulations: These capsules use 2D/3D animations or simulations to
visually illustrate complex concepts, processes, or phenomena (Hoffler & Leutner,
2007). They enable the visualization of intricate processes that are difficult to
observe in reality, such as scientific or technical experiments, making the concepts
more concrete and understandable. Animations also aid in better retention of the
material.

e Case Studies: These videos present real or fictional scenarios that learners must
analyze to make decisions or solve problems (Raju & Sankar, 1999). These capsules
place learners in authentic situations, enhancing their analytical and problem-
solving skills. They can also foster teamwork and discussions, allowing learners to
apply their knowledge to real-world contexts.

e Motivational/Introductory Capsules: These short videos aim to spark learners'
interest and outline the objectives of a course or module (Keller, 2010). They engage
and motivate learners by explaining the relevance and goals of the course. These
capsules can include inspiring testimonials from experts or alumni and set
expectations and prerequisites to facilitate the learning process.

o Interviews/Testimonials: These video capsules feature experts or personalities
sharing their knowledge and experiences on a specific subject through interviews or
testimonials (Veletsianos et al., 2015). They showcase experts, professionals, or
recognized figures in a particular field, who share their insights, firsthand
experiences, and expertise with learners through question-and-answer sessions or
narratives.

These various types of video capsules offer a variety of educational opportunities due
to their visual, dynamic, and engaging nature for learners.

3. Pedagogical Design

Pedagogical design is a systematic and thoughtful process aimed at creating effective
learning environments based on theories, principles, and evidence (Branch & Merrill,
2012). It involves thorough analysis of learner needs, defining clear and measurable
learning objectives, selecting the most appropriate pedagogical strategies, developing
relevant and engaging learning resources, and planning formative and summative
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assessment activities. Pedagogical design is crucial for ensuring the quality,
consistency, and effectiveness of training, whether in-person, online, or hybrid formats.
Its ultimate goal is to create meaningful, motivating learning experiences tailored to the
specific characteristics and needs of learners. One of the most widely used models in
pedagogical design is the ADDIE model, which structures the process into five distinct
and interdependent phases.

3.1. ADDIE Model

The ADDIE model (Analysis, Design, Development, Implementation, and Evaluation)
is a widely used pedagogical design process for systematic planning and development
of instruction. This model consists of five distinct phases that guide the process of
designing and implementing teaching (Rosa et al., 2020; Dayanti et al., 2023; Huriyah
et al., 2022; O'Neill, 2018).

The phases of the ADDIE model are as follows:

e Analyse: This phase involves identifying learning needs, educational objectives,
and project constraints.

e Design: During this phase, instructional designers develop a detailed plan for the
structure of the teaching, including learning activities, necessary resources, and
pedagogical strategies to be used.

e Development: At this stage, educational materials are created following the plan
established during the design phase.

e Implementation: Implementation involves deploying learning activities and
educational resources in a real teaching environment.

e Evaluation: The evaluation phase aims to assess the effectiveness of teaching
based on set objectives, gathering data on learner outcomes, and identifying areas
for improvement.

The ADDIE model provides a structured and iterative approach to designing effective
teaching programs tailored to the needs of learners. By following the stages of the
ADDIE model, instructional designers can create high-quality learning environments
and promote learner success.
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Fig. 1. The ADDIE Model

3.2. Storyboard

A storyboard is a visual representation or sequence of illustrations depicting key scenes
or elements of a story, narrative, or process. It serves as a plan for visual storytelling,
describing the progression of events, interactions, or designs in a structured and
sequential manner (Truong et al., 2006; Mustaro et al., 2005; Haesen et al., 2010). In
the context of interactive learning objects, storyboards are essential for planning
pedagogical strategies, specifying types of media, determining presentation strategies,
and defining the level of interactivity and feedback structure (Mustaro et al., 2005).
Storyboards are widely used in various fields, including human-computer interaction,
education, user experience design, and multimedia development, to effectively
communicate ideas, scenarios, and design concepts (Truong et al., 2006; Haesen et al.,
2010; Molla et al., 2018).

The process of creating a storyboard typically involves drawing or illustrating key
scenes, characters, interactions, and visual elements to visually represent the flow of a
narrative or design concept (Truong et al., 2006; Haesen et al., 2010; Molla et al., 2018).
Storyboards are essential for facilitating communication among stakeholders, designers,
and developers by providing a visual reference that conveys the intended user
experience, interface layout, and interaction sequences (Truong et al., 2006; Haesen et
al., 2010; Molla et al., 2018). By incorporating principles and techniques from comics
and visual storytelling, storyboards help clarify scenarios, describe system usage, and
visualize the future state of a design or narrative (Haesen et al., 2010).

Additionally, storyboards play a crucial role in the iterative design process, allowing
designers to explore different design alternatives, gather feedback, and refine their ideas
based on stakeholders' input (Jones, 2008; Yusoff & Salim, 2014; Peng & Martens,
2018). They serve as a common visual language that enables individuals from diverse
backgrounds to understand and contribute to the design process (Moll4 et al., 2018;
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Oyibo & Vassileva, 2019). Storyboards also aid in gathering requirements, designing
user interfaces, and developing educational materials by providing a tangible
representation of the desired interface, interactions, and underlying functionalities
(Smith et al., 2016; Silva et al., 2021; Tomazini et al., 2018).

In the field of computer science and design, storyboards are valuable tools for
structuring complex interactive designs, modeling user interactions, and defining event
flows in applications or games (Lope et al., 2021; Zuo et al., 2023). They assist
designers in mapping out the narrative, event sequence, and character interactions to
create a consistent and engaging user experience (Lope et al., 2021). Furthermore,
storyboards are used in conjunction with other design representations, such as physical
simulations and class diagrams, to deepen the understanding of design issues and inform
tool development (Dow et al., 2006).

Overall, storyboards serve as visual aids that bridge the gap between conceptual ideas
and tangible design implementations, providing a visual roadmap for designers,
developers, and stakeholders to collaborate effectively in creating engaging narratives,
interactive experiences, and user interfaces.

3.3. Script Development

Script development involves creating a sequence of organized actions to achieve a
specific goal. Scripts can be classified as "strong" or "weak" based on the degree of
action specification, their number, and the sequential nature of the actions they comprise
(Orsingher, 2006). In the field of education, studies have shown that using different
writing tools, such as keyboards or cursive writing, can influence writing speed and the
quality of produced texts (Pleau & Lavoie, 2018). Additionally, script development can
be utilized in various contexts, such as reverse-engineering communication protocols in
computer science (Alata et al., 2016). Scripts are also employed in the medical domain,
for instance, with the introduction of the Script Concordance Test (SCT) to assess
medical students' clinical reasoning (Ghoumid et al., 2021). These tests aim to balance
the freedom to propose complex clinical cases with an objective response format,
providing a more nuanced evaluation of students' skills (Loye & Fontaine, 2018).
Furthermore, SCT use can be extended to other healthcare areas, such as assessing
nurses' clinical reasoning in the context of deteriorating clinical conditions (Cote et al.,
2014).

Script development involves creating a sequence of organized actions to achieve a
specific goal, and these can be utilized across various fields such as education, computer
science, medicine, and other sectors to structure complex tasks and assess specific skills.

4. Pedagogical and Technical Constraints

Pedagogical and technical constraints play a crucial role in the effective design and
implementation of educational video capsules. According to research, videos should
adhere to principles of Cognitive Load Theory, meaning they should be concise,
focused on a single learning goal, and devoid of unnecessary distractions (Fyfield et al.,
2019). During the preparation phase of video production, it's essential to structure
elements such as slides, supplementary resources, and lesson organization meticulously.
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This approach helps streamline the editing process and ensures the educational content
remains relevant (Bakkay et al., 2019).

To maximize the educational advantages of video production, projects should articulate
clear objectives, leverage pedagogical theories, tackle implementation hurdles, and
integrate robust formative and summative assessment processes (Liu et al., 2022).
Video content, whether lectures, practical instructions, or educational outcome
recordings, demands a thorough understanding of how videos can be optimally utilized
in educational contexts (Dotsenko, 2023; Ramos et al., 2021).

The pedagogical and technical constraints of educational video capsules underscore the
importance of aligning video content with learning objectives, leveraging appropriate
editing techniques, and understanding the limitations and possibilities of video
technology to create engaging and effective learning experiences.

4.1. Pedagogical Constraints

Pedagogical constraints refer to limitations or requirements related to teaching methods,
learning objectives, learner needs, and educational activity planning. These constraints
can be influenced by various factors, such as the shift to distance learning in response
to the COVID-19 pandemic, which has compelled educators to quickly rethink teaching
approaches and implement remote assessment modalities (Campillo-Paquet et al.,
2020). Additionally, pedagogical constraints may stem from reforms in educational
practices and the need to ensure teachers' professional autonomy while maintaining the
quality of teaching delivered (Enthoven et al., 2015). Furthermore, integrating digital
technologies into educational scenarios can also pose pedagogical constraints,
prompting educators to consider how these tools can be effectively used to support
learners' learning (Duret & Romero, 2022). Similarly, supporting learner communities
through platforms like Twitter for distance education can be a constraint that pushes
instructional designers to develop accessible materials across different devices
(Inghilterra, 2014).

Pedagogical constraints are crucial elements to consider in the design and
implementation of teaching and learning environments, influenced by factors such as
requirements related to distance learning, the integration of digital technologies, and the
need to support learners in diverse learning environments.

4.2. Technical Constraints

Technical constraints in education encompass limitations related to technological
infrastructure, internet connectivity, software compatibility, data security, and
management of computer equipment. These constraints can significantly impact the
implementation of technology-based teaching and learning devices. For instance, server
capacity, bandwidth, and user interface usability of online learning platforms can affect
user experience (Mandonnet et al., 2011). Additionally, integrating technological
devices like tablets or laptops may require prior training and adequate technical support
for educators and learners (Athanasiou & Tardivon, 2010). Managing learners' personal
data in compliance with privacy regulations is also a major technical constraint in digital
learning environments (Deleau et al., 2005).
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In summary, technical constraints in education are critical elements to consider to
ensure the smooth operation of technology-based teaching and learning devices. They
can be influenced by factors such as available technological infrastructure,
compatibility of digital tools, data security, and management of computer equipment.

4.3. The Role of Pedagogical Design and Technical Constraints in
Educational Videos

Educational videos play a crucial role in pedagogical design, providing a dynamic
means to convey knowledge and engage learners. However, creating these videos can
be hindered by technical constraints that impact their effectiveness and reach. These
constraints may include limitations related to technological infrastructure, internet
connectivity, software compatibility, data security, and management of IT equipment
(Favre et al., 2021). In the context of MOOCs and distance learning, videos are often
used as essential pedagogical tools. Yet, the traditional scripting of these videos
typically relies on short formats to maintain learner engagement, which can present
challenges in terms of content and design (Peraya & Poellhuber, 2016). Therefore,
striking a balance between pedagogical design and technical constraints is crucial to
ensure that educational videos achieve their learning objectives.

A pedagogical design approach based on rapid prototyping can serve as a solution to
overcome technical constraints and meet the needs of the target audience (Plante et al.,
2019). This methodology allows for overlapping stages in the design process, providing
the flexibility needed to adapt to technical requirements while maintaining the
educational quality of videos. The pedagogical design of educational videos alongside
technical constraints is essential to ensure effective and engaging learning experiences.
By skillfully navigating between these aspects, educational designers can create high-
quality videos that support teaching and learning in innovative and efficient ways.

Conclusion

Creating effective educational video capsules relies on a synergy between pedagogical
design and technical constraints. Our study has underscored the crucial importance of
the ADDIE model and script development in the design process. These theoretical
components, combined with thoughtful consideration of technical constraints, form the
foundation of a holistic approach to producing high-quality educational video resources.
By embracing this balanced approach, educators and instructional designers can create
video content that not only effectively conveys knowledge but also engages learners in
meaningful ways. This synergy between pedagogy and technology paves the way for
innovative learning experiences tailored to contemporary educational needs.
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