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Abstract
This literature review examines how micro-learning supports student and adult learning through short, 
focused, and technology-mediated instructional experiences. Research suggests that effective micro-
learning depends not only on brevity but also on intentional design, including clear learning objectives, 
accessible delivery formats, multimodal content, opportunities for interaction, timely feedback, and 
meaningful assessment. The review highlights how micro-learning can improve engagement, support 
knowledge retention, reduce cognitive overload, and promote flexible learning across educational and 
workforce contexts. It also examines the role of badges, micro-credentials, gamification, and mobile 
platforms in helping learners demonstrate skills and track progress. However, barriers such as badge 
credibility, unequal technology access, student motivation, digital distractions, and inconsistent design 
quality must be addressed to ensure that micro-learning experiences are meaningful, equitable, and 
aligned with college and career readiness goals.
Keywords: micro-learning, student engagement, digital badges, mobile learning, college and career 
readiness

Introduction
Instant gratification has become a defining expectation among modern students when engaging with new 
content (Leong et al., 2021). At the same time, attention spans are decreasing, creating challenges for 
traditional, long-form instructional approaches (Rathnasekara et al., 2025). In response to these shifts, 
educational strategies must adapt to provide more efficient, engaging, and accessible learning experiences 
that align with how students process information today (Davinnov & Wiryawan, 2025; Leong et al., 2021; 
Mercan et al., 2023).
As student expectations shift toward faster and more accessible information, micro-learning has emerged 
as a response to these changing demands (Boumalek et al., 2025). Micro-learning has been defined as 
an e-learning approach that uses student-centered, design-based methods to deliver content in small, 
focused segments centered on a specific skill or concept (Boumalek et al., 2025; Monib et al., 2025). 
Learning itself can be understood as a process of developing knowledge and skills in individuals or groups 
through the use of strategies, methods, and instructional approaches aimed at achieving specific goals 
(Alias et al., 2025). These learning experiences typically last no longer than fifteen minutes and can be 
as short as one minute, allowing students to engage with content in manageable, targeted increments 
(Leong et al., 2021; Mercan et al., 2023; Monib et al., 2025). This structure emphasizes efficiency, 
flexibility, and student control, positioning micro-learning as an effective instructional approach in modern 
educational environments.
Beyond its structure, research highlights several key benefits that make micro-learning an effective 
instructional approach. Micro-learning improves retention, increases engagement, enhances motivation, 
and promotes collaborative learning (Leong et al., 2021; C. R. Pitt et al., 2019). Additionally, its focused, 
chunked design supports learning across all levels of Bloom’s taxonomy by allowing students to build 
knowledge incrementally (Krathwohl, 2002; Liyanage, 2026). These benefits are especially important in 
fast-paced learning environments, where students must balance multiple responsibilities and maintain 
focus amid constant distractions. Modern students struggle to sustain focus during long training sessions 
because they are “simultaneously doing multiple other actions instead of purely learning” (Shail, 2019, p. 
1).
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Micro-learning can also be referred to as just-in-time learning, providing immediate skills or knowledge 
in small chunks (Monib et al., 2025). Over the last 14 years, interest in micro-learning has increased 
(Boumalek et al., 2025; Leong et al., 2021). Research on the influence of micro-learning continues to 
evolve. Components such as engagement, design, and organization affect student learning outcomes 
(Boumalek et al., 2025; Siagian et al., 2020). As a result, short, targeted learning experiences not only align 
with cognitive processes but are also particularly well suited for delivery through digital technologies that 
enable flexible and accessible engagement.
These benefits are further enhanced by integrating digital technologies that support flexible and 
accessible learning environments. Research demonstrates that mobile device use plays a critical role in 
student-centered learning ecosystems by enabling students to access content anytime and at their own 
pace (Eom, 2023). This flexibility aligns closely with the principles of micro-learning, which emphasize 
accessibility, efficiency, and student control. Digital platforms such as learning management systems 
and mobile applications provide opportunities for delivering content in short, interactive formats that 
encourage engagement and continuous learning.
Among these technologies, short-form video platforms have gained increasing attention as powerful 
tools for delivering micro-learning experiences. Platforms such as TikTok enable users to engage with 
brief, creative, and interactive content aligned with micro-learning principles. Their accessibility and 
personalized delivery further reinforce the broader shift toward mobile-supported, just-in-time learning 
in higher education (Yang et al., 2025). TikTok has been described as facilitating “online micro-learning 
environments” through its short-video format and personalized content delivery (Yang et al., 2025, p. 1). 
As a result, short-form video is becoming an increasingly relevant medium for educational content delivery 
in formal and informal learning contexts. Micro-learning’s effectiveness is also tied to how students 
process information in fast‑paced, distraction‑heavy environments. Short, focused micro‑lessons delivered 
through mobile devices help mitigate this challenge by allowing students to engage in brief, manageable 
segments that fit naturally into their daily routines (Shail, 2019).
The value of micro-learning extends beyond educational settings and is increasingly evident in professional 
and workplace learning environments. Traditional professional development models no longer align with 
modern work demands, emphasizing that “96% of people search for information online in the moment 
they need it” (Zhang & West, 2020, p. 310). Micro-learning supports this just-in-time approach by 
providing concise, skill-based instruction that can be immediately applied. Micro-learning’s growth can 
be linked to broader shifts in how professionals access and apply knowledge in the workplace. Because 
micro-learning delivers short, focused, skill-based instruction with minimal disruption, it supports just-
in-time learning and ongoing development in ways that traditional training cannot. This relevance 
strengthens the role of micro-learning as a flexible and adaptive approach for lifelong learning and skill 
development (Boumalek et al., 2025).
Given these advantages, it is important to consider how micro-learning, particularly through video-based 
formats, can be designed to support specific student needs. While digital tools and platforms provide 
access to content, effective learning depends on how these tools are used to guide engagement, support 
understanding, and connect content to real-world applications.
The purpose of this literature review is to examine research on student learning through micro-learning 
videos, text slides, images, quizzes, and other media types to inform the development of micro-learning 
video resources for students and families focused on college and career preparation, with a particular 
emphasis on how micro-learning can be designed to improve engagement and student learning (Monib et 
al., 2025).

Background
Micro-learning is designed for an environment of technology-driven experiences and to impact all 
students (Boumalek et al., 2025). These learning experiences can be personalized, allowing students to 
work at their own pace as they build specific knowledge or skills in small, focused segments (Boumalek 
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et al., 2025; Davinnov & Wiryawan, 2025). More broadly, micro-learning emphasizes interactivity, 
accessibility, and targeted knowledge development (Boumalek et al., 2025). Because of these 
characteristics, micro-learning has become an increasingly relevant approach in contemporary learning 
environments.
The neurological basis for micro-learning strengthens its relevance in contemporary learning environments 
(Shail, 2019). Small, focused learning units support the brain’s natural processes for encoding and storing 
information, particularly through rehearsal and reactivation. Evidence indicates that “reintroducing 
the lessons in smaller increments” helps students retain knowledge for longer periods and counteracts 
the forgetting curve (Shail, 2019, p. 3). This alignment between micro-learning structure and memory 
consolidation reinforces its effectiveness across diverse contexts (Shail, 2019).
Micro-learning can also be positioned within the landscape of competency-based education (CBE) and 
digital micro-credentials, emphasizing that all three approaches share a focus on measurable skills, 
student choice, and personalized pathways (West et al., 2020; Zhang & West, 2020). Micro-credentials 
are described as “a metadata cloud of proofs” documenting evidence of learning, issuer information, 
and criteria for mastery (Zhang & West, 2020, p. 312). Through micro-credentialing courses, proof of 
learning is provided to the student in a form they can share as evidence of their learning (Olcott, 2022). 
This framing reinforces micro-learning’s role in enabling targeted, stackable skill development that can be 
validated and shared across contexts (Zhang & West, 2020).
In practice, some micro-learning courses provide students with a badge or credential as proof that they 
have gained knowledge or developed a new skill at an advanced level. These badges are web-based, 
shareable assets encoded with metadata that can display information such as the knowledge learned, 
who issued the badge, and when it was earned, even occasionally the evidence submitted (Boesdorfer 
& Daugherty, 2020; Clements et al., 2020; C. R. Pitt et al., 2019). Badges indicate that the student has 
mastered the knowledge or skills and met the criteria to earn the badge (Boesdorfer & Daugherty, 2020). 
They provide engagement and motivation for students to complete a course or learning module (Besser & 
Newby, 2020; Horstman et al., 2020). 
Because micro-learning courses often focus on finite topics, students can recognize their strengths and 
weaknesses and can choose micro-learning courses to address gaps in learning and establish paths for 
further education or careers (C. R. Pitt et al., 2019; Hattie et al., 2023). For adult learners, these pathways 
can lead to a stack of badges that result in certifications or demonstrate specialized skills and abilities 
(Clausen, 2022). Moreover, a documented system of digital badges or other forms of micro-credentialing 
could give employers a more accurate picture of a candidate’s ability to apply knowledge in practice rather 
than simply recall it (Claxton, 2015; Gauthier, 2020).
Micro-learning can therefore affect a broad range of students because it can be used in many settings 
to demonstrate that learning has been achieved (C. R. Pitt et al., 2019). Unlike some traditional learning 
environments, micro-learning has the ability to spotlight soft skills and technical skills for students (C. Pitt 
et al., 2019). 
The flexibility of micro-learning is also reflected in the wide range of platforms and media through which 
it can be delivered. Micro-learning can be delivered on many platforms and media, such as podcasts, 
flashcards, videos, or mobile devices (Monib et al., 2025). Learning management systems are one method 
through which micro-learning courses can be presented to students (Boumalek et al., 2025; Horstman et 
al., 2020; Monib et al., 2025). Mobile devices are also commonly used for micro-learning (Boumalek et 
al., 2025; Monib et al., 2025). Mobile learning helps meet the goal of presenting material in a brief format 
that is accessible to students at all times and in any location (Boumalek et al., 2025; Monib et al., 2025).
Micro-learning is also increasingly supported by a wide range of digital platforms beyond traditional 
learning management systems. Mobile applications such as Duolingo and Quizlet, e‑learning platforms 
like Coursera, Udemy, and LinkedIn Learning, and even social media tools including YouTube, Instagram, 
and TikTok now deliver short, targeted learning experiences that align with micro-learning principles 
(Mostrady et al., 2024). These platforms provide flexible, on‑demand access to content and create 
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opportunities for students to engage with material in brief, meaningful intervals throughout their day 
(Mostrady et al., 2024).
Short-form video platforms are particularly relevant to the present review because they illustrate how 
micro-learning can be delivered through brief, highly engaging media. The disciplinary reach of short‑form 
video platforms extends beyond informal learning, with TikTok now used across fields such as physical 
education, medical education, language learning, and business. Its “interactive interface, diverse content, 
and personalized recommendation” system has been shown to capture student attention more effectively 
than traditional formats (Yang et al., 2025, p. 2). These characteristics position TikTok as another digital 
environment capable of delivering micro-learning experiences that are brief, engaging, and tailored to 
student needs (Yang et al., 2025).
Research supports the role of mobile devices in enabling flexible, lifewide, and lifelong learning 
experiences for students (Mercan et al., 2023). Eom (2023) found that students frequently use mobile 
devices to access course materials, communicate with instructors and peers, and monitor their academic 
progress. This flexibility can be especially important for students balancing coursework with employment 
and other responsibilities, reinforcing the value of micro-learning environments that support self-paced 
and mobile access. Micro-learning encompasses competency-based education (CBE) by allowing students 
to demonstrate learning no matter when or where they are and at their own pace (Clements et al., 2020). 
Micro-learning is now part of traditional education institutions and nontraditional institutions, such 
as corporations (Clements et al., 2020). It is not intended to replace traditional learning but instead to 
supplement it and provide additional learning opportunities (Hattie et al., 2023).
This relevance extends beyond classroom learning into postsecondary access and workforce preparation. 
Colleges and universities accept digital badging as part of their application process. College admission 
officers can improve efficiency by reviewing student badges because badges offer a quick view of students’ 
technical and soft skills that may not be visible in assessments and transcripts (C. R. Pitt et al., 2019). 
Students who add badges to their applications and resumes are able to communicate their postsecondary 
learning path (C. R. Pitt et al., 2019). Professionals who earn badges to improve or acquire skills can also 
add badges to their resumes for potential employers to review (Harmon & Copeland, 2016). 
Finally, micro-learning should also be situated within the broader evolution of digital learning. The term 
e-learning emerged as the dominant term after 2002, replacing earlier labels such as network learning, 
computer-aided learning, and Web-based instruction (Siagian et al., 2020). It is generally defined as the 
delivery of learning through information technologies, including the internet, intranet, and multimedia 
systems (Siagian et al., 2020). The rapid growth of digital technologies and media has significantly 
transformed both education and the world of work (Siagian et al., 2020). Taken together, this literature 
suggests that micro-learning is effective not only because it aligns with how students process and retain 
information, but also because it can be delivered through flexible digital formats that support motivation, 
personalization, and skill documentation. These characteristics make mobile micro-learning a particularly 
promising resource for supporting students and families in college and career preparation. The next 
sections examine research on how micro-learning design can strengthen student engagement and learning 
outcomes, while also considering how students learn through technology.

Design Element
 Effective micro-learning depends on more than shortening instructional content (Boumalek et al., 
2025). Its design must account for how learners access information, engage with material, demonstrate 
understanding, and apply new skills (Boumalek et al., 2025). The following section examines the 
frameworks and design principles that shape micro-learning courses, including course planning, delivery 
methods, assessment structures, feedback, badges, and gamification.

Micro-Learning Frameworks and Foundational Design Principles
 The design of these courses is important for creating positive learning outcomes and learning experiences 
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(Boumalek et al., 2025). Research on micro-learning design points to the importance of clear frameworks 
and intentional planning. Boumalek et al. (2025) studied 56 different micro-learning frameworks and 
developed four phases for micro-learning design. The first phase, the micro-course planning phase, 
focuses on the learning objectives and the needs of the student (Boumalek et al., 2025). Micro-learning 
courses typically center on one clearly defined learning objective so that students can quickly understand 
the content (Besser & Newby, 2020; Monib et al., 2025). Once objectives are established, designers 
identify the key concepts and knowledge to be taught and develop an outline that avoids cognitive 
overload while supporting smooth transitions between concepts (Boumalek et al., 2025). This phase 
ends with an outline of the course that focuses on avoiding cognitive overload and transitioning between 
concepts (Boumalek et al., 2025). Long, continuous learning sessions can cause neurotransmitter 
depletion and impair cognitive performance, while shorter, spaced lessons help maintain neurochemical 
stability (Gkintoni et al., 2025). 
By breaking complex tasks into smaller, actionable steps, micro-learning enables students to apply 
theoretical concepts more effectively in authentic situations (Mostrady et al., 2024). 
This emphasis on focused content aligns with cognitive load theory because breaking content into smaller 
chunks can help students retain information more effectively (Liyanage, 2026). Excessive objectives, dense 
content, or overly long activities lead to cognitive overload (McNeill & Fitch, 2023). Micro-learning’s 
emphasis on brevity also supports cognitive efficiency by reducing the likelihood of mental fatigue (Shail, 
2019). Micro-learning “avoids the phenomenon of mental fatigue” by allowing students to process 
information in brief, focused bursts rather than extended sessions that overwhelm cognitive resources 
(Shail, 2019, p. 9).
After planning, Boumalek et al. (2025) describe a design and engagement strategies selection phase 
in which designers choose activities that are engaging, relevant, and aligned with learning outcomes. 
Siagian et al. (2020) highlight that effective e-learning, and by extension micro-learning, depends on more 
than flexible delivery; it requires intentional instructional design that prioritizes student engagement, 
interaction, and structure. E-learning environments that are accessible anytime and anywhere support 
independent, self-directed learning, but their effectiveness is strengthened when they are designed 
around student-centered principles that give students control over pacing and participation (Siagian 
et al., 2020). The study emphasizes that meaningful interaction between students and instructors and 
among peers is essential for maintaining engagement and that LMS platforms enhance participation by 
integrating discussion, feedback, and collaborative elements (Siagian et al., 2020). Additionally, effective 
learning models incorporate key components such as clear sequencing of content, use of examples, 
opportunities for practice, and deliberate motivation strategies, all of which can be embedded within 
short micro-learning units (Siagian et al., 2020). Frequent formative assessment further supports learning 
by providing immediate feedback and enabling continuous improvement (Siagian et al., 2020). Finally, the 
use of multimedia, particularly the combination of narration and animation, enhances both retention and 
transfer of knowledge, demonstrating that carefully designed, interactive, and multimodal experiences are 
critical for improving student understanding and engagement (Siagian et al., 2020). In fact, incorporating 
sound, images, and animation into multimedia design enhances student learning by improving cognitive 
functions such as perception, attention, memory, and motor skills (Siagian et al., 2020). This phase also 
includes formative assessments and reflections that enable students to provide evidence of their learning 
(Boumalek et al., 2025). 
The third phase is the micro-media production phase, during which designers create interactive elements 
with a focus on professionalism and quality (Boumalek et al., 2025). The final phase is the presentation 
and micro-course delivery phase, in which the course should be clear, organized, and user-friendly 
(Boumalek et al., 2025). Simple navigation tools and short, clear titles and descriptions help students 
understand quickly what they are learning and reduce cognitive load (Boumalek et al., 2025). Although 
frameworks vary, these are four common phases that are found in most micro-learning courses that are 
effective and high quality. Developers must also emphasize content quality, accessibility, simplicity, load 
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time, and readability to support learning effectively (Xu et al., 2025). 
Khan’s e-learning framework provides a complementary perspective. Corbeil et al. (2021) explain how 
Badrul Khan’s e-learning framework outlines eight dimensions that shape effective digital learning: 
pedagogical, technological, interface design, evaluation, management, resource support, ethical, 
and institutional. Khan (2020) defines micro-learning as “a single objective-focused, outcome-based, 
stand-alone, meaningful, and interactive learning unit delivered in bite-sized snippets” either digitally 
or nondigitally (Corbeil et al., 2021, p. 6). Beyond content development, designers must also consider 
the development of the micro-learning system itself, including the platform workflow, the scope of 
participants, the resources available, and the structure of the badging system (Clements et al., 2020). Part 
of the workflow is the designing of the platform and the badges, with many decisions being made for the 
design and metadata (Clements et al., 2020). Developers need to determine whether a badge is issued 
by a facilitator or awarded automatically (Clements et al., 2020). The scope of the system is affected 
by the participants selected and the resources available (Clements et al., 2020). The platform, badging 
design, and content should be reviewed regularly based on student feedback, standards, and changes in 
technology (Clements et al., 2020).
Together, these frameworks suggest that effective micro-learning begins with purposeful structure and 
careful alignment between objectives, content, assessment, and the learning environment. Once that 
foundation has been established, the next consideration is how micro-learning is delivered and for what 
instructional purpose.

Delivery, Instructional Purpose, and Multimodal Interaction
Micro-learning supports the increasing integration of technology in current education by delivering 
information through brief, focused segments of digital content and media, including videos, graphics, and 
interactive tools such as quizzes and polls (Astiwardhani & Sobandi, 2024). Technology does not improve 
learning by itself (Ellis & Bliuc, 2019). Effective learning occurs when tasks are carefully designed to guide 
students in using technology in meaningful, purposeful ways (Ellis & Bliuc, 2019). For this reason, the 
instructional design of a micro-learning course must emphasize student-centered learning so that students 
have a meaningful learning experience (Boumalek et al., 2025). Educators must be able to apply learning 
methods that are aligned with the characteristics and needs of their students (Alias et al., 2025).
Designers and course creators should incorporate traditional learning methods to create a blended 
approach between mobile learning and classroom learning (Hattie et al., 2023). Strong design principles 
such as time, animation, art, and content are essential for effectively engaging and educating students 
(McNeill & Fitch, 2023). Additionally, micro-learning offers a more personal and adaptive learning 
experience for students, allowing educators to focus on addressing individual learning styles and needs 
(Astiwardhani & Sobandi, 2024). To support this purpose, content should remain focused on a single topic 
or idea, include all necessary information for independent completion, and account for accessibility for all 
students, including students with disabilities (Mercan et al., 2023; Hattie et al., 2023). 
One strategy to boost effectiveness and motivation is designing interactive and multimodal learning 
modules. Designers can strengthen motivation, effectiveness, and learning by integrating quizzes, short 
videos, simulations, audio clips, animations, and infographics into micro-learning modules (Astiwardhani 
& Sobandi, 2024; Boumalek et al., 2025; Monib et al., 2025). Through quizzes, students can get immediate 
feedback, see areas of improvement, and increase their retention of the concept (Boumalek et al., 2025). 
Feedback informs students about gaps between their current performance and mastery of the content 
(Besser & Newby, 2020). Similarly, using a variety of engagement styles can make micro-learning more 
effective across multiple content areas (Horstman et al., 2020). While narration alone and narration paired 
with animation both improve retention, combining narration with animation produces stronger results for 
transfer tasks (Siagian et al., 2020). This suggests that combining verbal and visual information supports 
deeper understanding, even when it does not dramatically increase basic recall (Siagian et al., 2020). 
More broadly, integrating sound, images, and animation enhances cognitive processes such as perception, 
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attention, memory, and motor skills, leading to more effective learning overall (Siagian et al., 2020). These 
features can improve students’ attitudes toward learning and support a wider range of learning styles 
and preferences (Boumalek et al., 2025; Hattie et al., 2023). Providing varied presenters can increase 
engagement, especially when a student can relate to the person on the screen (Boumalek et al., 2025). 
The instructional purpose of micro-learning is also reinforced when lessons are timely and relevant. Zhang 
and West (2020) emphasize the importance of situating micro-learning in authentic workplace contexts 
and argue that lessons should provide “just‑enough information” for students to apply a skill immediately 
(Zhang & West, 2020, p. 315). When students can apply skills directly to real tasks, the relevance and 
impact of micro-learning increase substantially (Zhang & West, 2020). The just‑in‑time orientation 
strengthens motivation and ensures that micro-learning functions as both performance support and 
professional development (Zhang & West, 2020). Siagian et al. (2020) likewise emphasize that each micro-
unit should include a clear concept, an example, a quick practice task, and a motivational hook. They also 
stress that students should be actively involved through decision-making, problem-solving, and interaction 
rather than only passively watching videos (Siagian et al., 2020). 
Mobile technology further supports these design goals by promoting interaction and self-regulated 
learning. Through self-regulated learning, students set their own goals and monitor their own progress, 
motivation, and behaviors (Gish-Lieberman et al., 2021). Self-regulated learning plays a critical role in 
student success within micro-learning environments and is a central mechanism through which mobile 
device use influences learning outcomes. Features such as goal setting, progress monitoring, and access 
to timely feedback allow students to take an active role in managing their learning (Gish-Lieberman et al., 
2021). This alignment between self-regulation and micro-learning supports students’ ability to engage 
meaningfully with content and retain knowledge over time (Eom, 2023). Empirical research also highlights 
the importance of mobile technology in supporting interaction and self-regulated learning within 
digital learning environments (Eom, 2023). These findings suggest that micro-learning courses should 
be intentionally designed to promote interaction, timely feedback, and opportunities for students to 
monitor and regulate their own progress (Eom, 2023). Taken together, these studies indicate that delivery 
design should emphasize interaction, accessibility, multimodal presentation, and student control. One 
important way these design principles become visible in practice is through badges and related systems of 
assessment and feedback. 

Badges, Assessment, and Feedback
 When creating a micro-learning course, the content needs to be defined, the criteria for when the 
content has been mastered should be clear, and potentially a decision should be made for when a badge 
is awarded (Boesdorfer & Daugherty, 2020). Before students earn a badge, they should be required to 
show their learning through an artifact or a demonstration of the specific skill learned (Clausen, 2022). 
Without the proof of learning, the badge or micro-learning course loses its credibility and, in some cases, 
the motivation of the students (Clausen, 2022). These assessments or artifacts should be evaluated by 
individuals with the knowledge, skills, and understanding needed to judge the targeted competencies and 
the extent to which the artifact represents them (Hickey & Chartrand, 2020). 
Feedback is central to this process. During the evaluation process, students should receive specific 
feedback and opportunities to revise and resubmit their artifact (Clausen, 2022). Effective feedback 
helps clarify the requirements for mastery, identifies the gap between current performance and desired 
learning, and supports students in correcting misconceptions (Besser & Newby, 2020). Besser and Newby 
(2020) note that feedback may be corrective, reinforcement-based, benchmarking, or guiding in nature, 
and that the absence of feedback can negatively affect learning outcomes. Students value feedback that 
recognizes the time and effort they invested in learning. (Besser & Newby, 2020).
Badges themselves serve both motivational and communicative purposes. The purpose of badges is to 
provide both an incentive for participation and proof that a student has completed a course or mastered 
a specific skill. However, the criteria for earning a badge must be clearly aligned with its intended purpose 
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to ensure credibility and meaningful recognition (Horstman et al., 2020). One option developers have 
with micro-learning is awarding a badge to the student for completing a course. Research suggests that 
badges gain additional value when they are connected to external organizations because this connection 
increases the badge’s merit and relevance beyond the course itself (Horstman et al., 2020). The type 
of badge awarded can influence the course’s impact beyond the learning environment (Horstman et 
al., 2020). Students and other stakeholders increase their motivation to participate in a course with a 
real-life application of a badge and the learning connected to it, which increases the impact of micro-
learning (Horstman et al., 2020; Zhang & West, 2020). Participants can display badges on social media, 
websites, resumes, and other digital platforms to gain recognition for their skills and knowledge they 
have acquired (Besser & Newby, 2020). This alignment can create challenges for developers, as they must 
make deliberate decisions about which badges to issue and how course content supports those outcomes 
(Horstman et al., 2020). The function, content, and structure of the course ultimately determine which 
badge design is most appropriate. 
Sequencing and the frequency of badge issuance can also influence both the design of the learning 
platform and the overall learning experience for students (Horstman et al., 2020). Badge types vary 
by when and how a badge is issued in the course and can include peer-awarded, expert-awarded, 
teacher-awarded, automatically awarded, hidden, unlocking, repeatable, and timed badges (Horstman 
et al., 2020). Badges may also be open or free to anyone or stackable, showing the building of skills or 
knowledge over time (Besser & Newby, 2020). Horstman et al. (2020) suggest that badges representing 
a learning pathway should be thoughtfully nested so that progression and skill development are clear. 
Content should be intentionally sequenced, practice opportunities should be included, and students 
should be encouraged to reflect on their own growth, fostering intrinsic motivation through meaningful 
activities and tasks (Horstman et al., 2020). In this way, badges can represent not only completion but also 
student effort, development, and transferable competencies (Harmon & Copeland, 2016; Horstman et al., 
2020). 
When designing a micro-learning course and its associated badge, developers and content creators 
should be guided by several key design principles that support clarity, engagement, and student growth. 
This structural clarity helps students understand how individual achievements connect within and 
across courses. Engagement strategies and opportunities for students to practice their skills are equally 
important, as they help create a functional learning framework that reinforces understanding and 
application (Horstman et al., 2020). Research shows that micro-learning with badges is more successful 
when the assessment or artifact focuses on individual skills or knowledge (Hickey & Chartrand, 2020). 
Ultimately, effective micro-learning design blends content knowledge with skill development, ensuring 
that students not only acquire information but also build competencies that are transferable beyond 
the course itself (Horstman et al., 2020). Although not all courses can incorporate every aspect of these 
principles a combination of them can be just as effective (Horstman et al., 2020). Although badges can 
function as stand-alone indicators of achievement, they are often even more effective when paired with 
motivational features that make learning progress visible, interactive, and personally meaningful. This 
brings the discussion to gamification.

Gamification
Gamification is the addition of interactive gaming elements and rewards that make the task more 
engaging to the participant (Laubersheimer et al., 2016). In micro-learning environments, game design 
elements or gamification can further enhance motivation and engagement, particularly when aligned 
with learning objectives and integrated with badging systems (Boumalek et al., 2025; Horstman et al., 
2020). Game design principles can help students better understand the goals of the course and become 
more active participants in their own learning (Horstman et al., 2020). When micro-learning courses have 
achievements and awards, student motivation and engagement in the interactive elements increase, 
creating a better learning environment (Boumalek et al., 2025; Laubersheimer et al., 2016). Research 
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shows that badging combined with gamification can increase participation, self-regulated learning, and 
competitiveness among students (Facey-Shaw et al., 2020; Harmon & Copeland, 2016). 
At the same time, effective gamification depends on more than points and rewards. Goal setting, outcome 
expectations, and social status can affect students’ responses to gamification (Facey-Shaw et al., 2020). 
Learner choice is also important. Allowing students to choose their own learning path can improve 
learning and engagement because it aligns the experience with their learning styles, strengths, and 
interests (Boumalek et al., 2025; Harmon & Copeland, 2016; Hattie et al., 2023; West et al., 2020). This 
increased choice can strengthen self-efficacy and shift the focus from external rewards to meaningful 
learning (Laubersheimer et al., 2016). Progress tracking and feedback can also impact students’ study 
skills as they adjust their learning to meet their own needs and track their progress in the micro-learning 
platform (Hattie et al., 2023). 
Recent app-based research reinforces these design principles. (J. Kim et al., 2021), in a meta-analysis of 
educational apps, found that app-based learning produced a modest but meaningful positive effect on 
student achievement, but that effectiveness depended more on the quality of the learning experience 
than on the amount of use. High-impact apps were those grounded in active engagement, meaningful 
practice, clear learning goals, and opportunities for feedback (J. Kim et al., 2021). Surveys are an 
effective way for developers and instructional designers to gather information about a student’s learning 
experience, preferences, growth of knowledge, and satisfaction with the course itself (Boumalek et al., 
2025). The authors also found that apps can be especially effective when they support social interaction 
and co-engagement with caregivers, and that gamification is most effective when it is integrated with 
structured learning goals rather than used only as entertainment (J. Kim et al., 2021). 
While these design elements establish the structure of micro-learning environments, their importance 
ultimately lies in how they influence student learning. The effectiveness of micro-learning depends 
not only on content brevity but on the quality of its design. Frameworks, delivery choices, assessment 
systems, badges, and gamification shape how students engage with content and demonstrate progress. 
The next section examines how these elements affect student learning, engagement, and outcomes, and 
how students learn through technology.

Student Learning
Building on the influence of design elements, it is essential to examine how these instructional decisions 
shape student learning, engagement, and long-term knowledge development. Whether students are 
learning in the classroom or online, it is important that their learning is meaningful and effective. Students 
who view their online learning with positive perspectives are shown to have a deeper understanding of 
the content (Ellis & Bliuc, 2019). Students need to understand the importance and the implications of 
their learning for it to be retained and for them to view the information as important (Ellis & Bliuc, 2019).

Student Learning and Engagement in Digital Environments
Micro-learning environments promote engagement by presenting content in shorter, more accessible 
formats. These condensed learning experiences allow students to interact with content more frequently 
and at a manageable pace, which increases both engagement and efficiency (Mercan et al., 2023). 
Research shows that students enjoy the interactive elements of micro-learning, such as quizzes and 
real-life scenarios. When students are provided with a variety of digital options, they are more engaged, 
improve their digital literacy, and have a higher overall satisfaction rate for the course (Liyanage, 2026). 
Students appreciate the convenience of integrating micro-learning into their daily routines and learning 
tips and suggestions for content application throughout lessons or courses (Lee et al., 2021). 
The use of mobile devices further enhances this experience by enabling flexible access to content, 
improving time management and focus while supporting structured, chunked learning (Liyanage, 2026; 
Hattie et al., 2023). Research has shown that students who use mobile learning applications may earn 
higher grades and assessment scores compared to students who just use traditional study skills (Hattie et 
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al., 2023). 
Evidence from multiple disciplines demonstrates that short‑form micro-learning can improve academic 
performance. Studies summarized in a recent systematic review reported gains in knowledge retention, 
oral proficiency, and practical skill development, with one study showing that TikTok‑assisted students 
outperformed traditional students by 12.9% on final exam scores (Yang et al., 2025, p. 5). These findings 
reinforce the broader argument that micro-learning’s focused, bite‑sized structure supports both 
immediate performance and long‑term retention (Yang et al., 2025).

Cognitive Processes: Retention, Chunking, and Cognitive Load
Beyond general engagement, research highlights the importance of how micro-learning influences 
cognitive processing and knowledge retention. Micro-learning helps students avoid mental fatigue due 
to the pace at which they can interact with the learning (Mercan et al., 2023). Knowledge retention is 
improved when students chunk information and revisit content over time, allowing for repeated exposure 
and reinforcement (Liyanage, 2026). Chunked learning also enables students to access content more 
easily and at convenient times throughout their day (Leong et al., 2021). Chunks of content should be 
able to be taught as a separate part of a larger body of content without needing to pull in a large amount 
of information (Monib et al., 2025). By isolating key concepts into manageable segments, micro-learning 
reduces cognitive overload while maintaining meaningful learning outcomes (Monib et al., 2025). Micro-
learning’s tightly focused structure further supports this process by helping students avoid cognitive 
overload and improving retention through the isolation of essential skills (Zhang & West, 2020). Dividing 
traditional training into micro-learning requires identifying “must‑know information” and eliminating 
extraneous details, enabling students to process and recall content more efficiently (Zhang & West, 
2020, p. 314). Together, these features highlight how precision in content design contributes to improved 
retention and cognitive efficiency across diverse student populations (Zhang & West, 2020).

Active Learning, Agency, and Skill Development
 In addition to cognitive benefits, micro-learning environments support active learning behaviors and the 
development of transferable skills. Students enjoy active learning and the ability to apply their learning 
long-term (Heinert et al., 2021). A student’s inner drive to learn can be understood through achievement 
motivation, which reflects the tendency to actively pursue goals and perform tasks with a focus on success 
and improvement (Liu & Correia, 2021). 
Micro-learning and badges provide a way to address the challenge of soft skills such as time management, 
communication, and collaboration, which are essential for both academic success and career readiness 
(Besser & Newby, 2020). Micro-learning provides an alternative option for students to practice and 
demonstrate competencies that are often difficult to integrate into traditional classrooms.
Inquiry-based instruction (IBI) has been widely advocated as an effective pedagogical approach for 
fostering student engagement and deeper learning through authentic, problem-centered experiences 
(West et al., 2020). IBI emphasizes “open investigations of authentic problem scenarios in a student-
centered and collaborative learning classroom context,” allowing students to engage directly with the 
types of ill-structured problems they are likely to encounter in real-world settings (West et al., 2020, 
p. 828). The contextualized nature of these problems helps students recognize the relevance of key 
concepts, which in turn enhances motivation and engagement (West et al., 2020). Moreover, the open-
ended structure of IBI promotes student agency by enabling students to take ownership of their learning 
process, a factor shown to support sustained engagement in problem-solving activities (West et al., 2020). 
As students actively construct meaning through these experiences, they develop higher-order cognitive 
skills such as causal reasoning, decision-making, and goal-directed thinking, while also facilitating schema 
formation and conceptual change (West et al., 2020). This approach is particularly valuable in fields 
requiring immediate performance, such as healthcare, engineering, or technical trades, where students 
may use micro-learning as just‑in‑time performance support to guide their work (Mostrady et al., 2024). 
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Importantly, the authentic and exploratory nature of inquiry tasks also contributes to increased self-
efficacy and motivation, while supporting the transfer of knowledge to new and similar contexts (West 
et al., 2020). Although IBI is often implemented in extended instructional formats, recent work suggests 
that its core principles, including authentic problem engagement, student autonomy, and scaffolded 
meaning-making, can be adapted (West et al., 2020). In this way, integrating IBI-inspired design elements 
into micro-learning platforms presents a promising strategy for enhancing student engagement while 
maintaining the efficiency of shorter instructional units.

Digital Literacy and Technology-Mediated Learning
As micro-learning increasingly relies on digital platforms, students’ ability to navigate and critically engage 
with technology becomes equally important. Digital literacy impacts the ability of students to retain 
information and learning in a micro-learning setting (Davinnov & Wiryawan, 2025). Skills such as critical 
thinking, information evaluation, and the capacity to produce and share information responsibly are a key 
part of a student’s digital literacy (Davinnov & Wiryawan, 2025). Using digital literacy skills can increase 
comprehension for a student participating in micro-learning (Davinnov & Wiryawan, 2025). Students 
must actively engage with content and possess the digital skills necessary to navigate learning platforms 
effectively in order for meaningful learning to occur (Santana Gomes et al., 2021).

Multimedia, Social Interaction, and Engagement Design
Beyond individual interaction with content, multimedia design and social engagement play a critical 
role in shaping learning outcomes. Incorporating multimedia elements such as video and animation can 
improve motivation, participation, and learning retention (Shail, 2019). Research on short‑form video–
supported instruction highlights consistent gains in motivation, participation, and enjoyment, particularly 
in self-directed learning environments (Yang et al., 2025). At the same time, exposure to non‑educational 
content can challenge students’ self‑regulation and focus, underscoring the need for intentional design 
and structured learning pathways (Yang et al., 2025). Social interaction further enhances learning by 
supporting dialogue, feedback, and collaborative engagement, which reinforces self-regulation and 
perceived learning outcomes (Gish-Lieberman et al., 2021).

Adult Learning
While these findings highlight the impact of micro-learning on student populations, similar principles 
extend to adult students, particularly those balancing education with professional responsibilities. Micro-
learning has become increasingly relevant for adults seeking flexible, career-aligned opportunities for 
continuous skill development.

Workforce Relevance and Credentialing
Increasing numbers of adults already immersed in their careers are relying on micro-learning to help them 
demonstrate competencies in their field (Clausen, 2022). Employers are encouraging them to complete 
micro-learning courses as a way to meet the ever-changing needs of their careers and to continue to 
develop their knowledge and skills (Clausen, 2022). Many employers would prefer to hire applicants who 
could present verified digital badges demonstrating applied competency alongside a traditional transcript 
(Gauthier, 2020). Stackable credential systems further support this process by allowing students to build 
evidence of proficiency over time (Gauthier, 2020).

Flexibility, Autonomy, and Lifelong Learning
A key advantage of micro-learning for adult learners is flexibility. Now more than ever, many 
undergraduates work full- or part-time jobs and can only attend education classes part time. Mobile 
technology enables adult learners to engage in coursework across varied locations and schedules, 
supporting both lifelong and lifewide learning (Chen, 2017). This flexibility is particularly beneficial for 
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adult learners managing professional responsibilities, making micro-learning an effective approach for 
continuous skills development and career advancement (Eom, 2023). In these situations, students keep a 
flexible schedule to help them “complete their coursework at their own pace” (Eom, 2023, p. 81). Mobile 
micro-learning environments allow adults to choose “what, when, and how they learn,” supporting 
personalized pacing and repeated practice (Shail, 2019, p. 7). These features make micro-learning 
particularly effective for working adults who must balance learning with professional and personal 
responsibilities (Shail, 2019).

Motivation, Support, and Engagement in Adult Learners
However, flexibility alone does not guarantee engagement. Organizations that are creating micro-
learning for adult and student learners need to consider participant buy-in. Providing incentives beyond 
knowledge acquisition or badging can help get micro-learning off the ground when it is new and students 
are uncertain about its benefits (Luke & Young, 2020). Peer-to-peer collaboration or conversation, such 
as discussing learning or problems, provides feedback and has also proven to help motivate adults and 
students when it comes to micro-learning (Luke & Young, 2020). Being able to discuss problems or 
learning with a peer provides feedback that some adults and students need to motivate and encourage 
learning (Luke & Young, 2020). Additionally, feedback from the course reviewer affects learning by 
indicating whether students need to revise and resubmit an artifact or have met the course requirements 
(Luke & Young, 2020).
Peer collaboration and discussion opportunities provide essential feedback and encouragement, while 
structured guidance helps students remain engaged despite challenges such as time constraints and 
competing responsibilities.
Successful adoption of micro-learning tools among adult learners depends on a combination of 
user characteristics, technical support, and socio‑cultural context (Yang et al., 2025). These factors 
shape whether short‑form video platforms enhance or hinder sustained engagement, particularly for 
students balancing work and study demands (Yang et al., 2025). Challenges related to distraction and 
self‑regulation have been documented, suggesting that adult learners benefit from clear structure and 
intentional scaffolding when engaging with micro-learning environments (Yang et al., 2025).

Barriers
One of the biggest barriers to micro-learning badging is establishing the credibility of the badge for 
external stakeholders (Heinert et al., 2021; C. R. Pitt et al., 2019; Gauthier, 2020). Without credibility 
and shared meaning, the badge loses its value (Horstman et al., 2020). External stakeholders, such as 
college admission officers, express concern about distinguishing between badges that reflect true skill 
development and those that represent participation alone (C. R. Pitt et al., 2019). Students submitting 
badges with their college applications can create another barrier, as it will require colleges and their 
admissions offices to adjust their workflow and processes to allow badges into their already tight 
timelines (C. R. Pitt et al., 2019). Students need instruction on how to share badges with potential colleges 
and employers; without that information provided in a course, it would create another barrier (Heinert et 
al., 2021). Another concern is the use of fake badges or falsified information used to prove a student has 
gained knowledge or a skill (C. R. Pitt et al., 2019). 
Besides credibility issues, student motivation presents another challenge. Research suggests that 
participatory badges are less motivating than those requiring demonstrated effort and mastery (Facey-
Shaw et al., 2020; Hickey & Chartrand, 2020). Participatory badges primarily affect extrinsic motivation, 
whereas badges tied to demonstrated skills may better support intrinsic motivation (C. R. Pitt et al., 2019). 
Badges can also lose their novelty and become less motivating, therefore decreasing student motivation 
if they lack intentional design and do not provide students with control over their learning (Facey-Shaw et 
al., 2020). Badges from micro-learning can have different effects on students based on prior knowledge, 
student characteristics, the topic of the course, and the type of badge being earned (C. R. Pitt et al., 2019).
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Student-related factors further influence engagement with micro-learning. As students progress through 
the year, school work or their daily job, their motivation and time available can ebb and flow, affecting 
their ability to take the time needed for micro-learning or earning badges (Facey-Shaw et al., 2020).
Technology-related challenges also affect learning outcomes. By learning through a mobile device, such as 
a phone, students can become distracted by other applications or social media, impacting their academic 
performance (Hattie et al., 2023; Xu et al., 2025). Broader digital trends reinforce these concerns. The 
rise of mobile connectivity has significantly altered how individuals access information, with widespread 
smartphone use shaping learning habits and attention patterns (Auxier et al., 2019). “Growth in mobile 
and social media use has sparked debates about the impact of screen time on America’s youth – and 
others. More than half of teens (54%) believe they spend too much time on their cellphones, while 41% 
say they spend too much time on social media, and about one-quarter say the same about video games, 
a 2018 survey found” (Auxier et al., 2019). According to Pew Research Center, “Social media is not only a 
daily feature in the lives of teens, some report using these platforms ‘almost constantly.’ About one-in-five 
teens say this of TikTok and YouTube” (Faverio et al., 2025). 

Figure 1. Teen Use of Major Social Media Platforms From 2014–2015 to 2025. From Teens, Social Media and AI Chatbots 2025, by Faverio et al. 

(2025), Pew Research Center.

According to Faverio et al. (2025), the Pew Research Center surveyed 1,458 U.S. teens (ages 13–17) and 
their parents online from Sept. 25 to Oct. 9, 2025, using Ipsos’ KnowledgePanel, which recruited teens 
through their parents. Results represent U.S. teens living with parents and parents of teens in that age 
range (Faverio et al., 2025). The margin of error is ±3.3 percentage points for both groups. External 
institutional review board Advarra reviewed and approved the study to ensure participant protection 
(Faverio et al., 2025).
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Figure 2. Reasons Teens Use TikTok, Instagram, and Snapchat. From Teens’ Experiences on TikTok, Instagram, and Snapchat, by 
Faverio et al. (2026), Pew Research Center.

Access and equitable-use issues present additional barriers to implementation. Another major barrier 
is the lack of access to devices for all students (Hattie et al., 2023; Xu et al., 2025). Younger students in 
particular do not all have access to a smartphone or tablet outside the school day. This issue should be 
addressed by schools, universities, and organizations that plan to implement micro-learning for younger 
students or adults (Hattie et al., 2023). Lower-income students face the same issue, as they may not have 
access to a compatible device or a stable internet connection that allows them to access the content (Xu 
et al., 2025). Institutions implementing micro-learning initiatives must address these disparities.
Instructional challenges must also be considered when designing micro-learning experiences. Abstract 
content can be more difficult for students to understand in a micro-learning course (Mercan et al., 2023). 
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Even when individual learning is enhanced, one cannot predict the best time or process for students to 
learn (Mercan et al., 2023). This is why students with learning disabilities or psychological disorders may 
struggle more with the benefit of micro-learning (Mercan et al., 2023). 
Finally, design quality remains a critical factor influencing learning effectiveness. Without intentional 
design to promote interaction, feedback, and self-regulation, mobile learning tools may not fully support 
meaningful learning outcomes (Eom, 2023). Research highlights instructional and design challenges 
associated with mobile learning environments. Micro-learning courses or applications need to be well 
designed to positively impact student learning (Hattie et al., 2023). When courses lack quality, student 
learning suffers (Liyanage, 2026). Learners trust micro-learning when its title and content are clearly 
relevant, balanced, and grounded in factual information (McNeill & Fitch, 2023).

Figure 3. Teens’ Perceptions of Screen Time and Efforts to Reduce Technology Use. From How Teens and Parents Navigate Screen Time and Device 
Distractions, by Jiang (2018), Pew Research Center.

	 According to Jiang (2018), “Teens have also become much more likely to use smartphones: More than nine-in-		
               ten (95%) teens ages 13 to 17 report owning or having access to a smartphone, according to a 2018 survey.”

Conclusion
The literature consistently demonstrates that the effectiveness of micro-learning is determined not simply 
by content brevity but by the intentional design of learning experiences that align objectives, engagement 
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strategies, delivery methods, and assessment systems (Boumalek et al., 2025; Davinnov & Wiryawan, 
2025; Liyanage, 2026). Research shows that micro-learning platforms can improve learning outcomes 
(Monib et al., 2025). Across studies, well-designed micro-learning environments support engagement, 
reduce cognitive overload, and enhance retention by presenting content in focused, structured formats 
that align with how students process information (Mercan et al., 2023; Shail, 2019). 
A clear pattern emerges across the research: effective micro-learning begins with purposeful frameworks 
and planning, is strengthened through interactive and multimodal delivery, and ultimately influences 
learning through active engagement, cognitive processing, and opportunities for real-world application 
(Boumalek et al., 2025; Mostrady et al., 2024; Zhang & West, 2020). These elements collectively support 
both student and adult learners by promoting flexibility, autonomy, and meaningful skill development 
(Clausen, 2022; Eom, 2023).
At the same time, the literature highlights important challenges that must be addressed for micro-learning 
to reach its full potential. Issues related to badge credibility, student motivation, access to technology, 
and the quality of instructional design can limit the effectiveness of micro-learning environments if they 
are not carefully considered (Facey-Shaw et al., 2020; Heinert et al., 2021; Horstman et al., 2020; Xu et al., 
2025). These findings reinforce the need for intentional and evidence-based design practices that support 
not only engagement but also fair and meaningful learning outcomes (Eom, 2023; Hattie et al., 2023).
Taken together, this body of research suggests that micro-learning is most effective when it is thoughtfully 
designed to integrate cognitive, motivational, and technological principles. These insights provide 
a foundation for the development of micro-learning video resources aimed at supporting student 
engagement and learning, particularly in the context of college and career readiness, where students 
require accessible, relevant, and immediately applicable knowledge and skills (Mostrady et al., 2024; Yang 
et al., 2025).
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