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Introduction
Microlearning – delivering instruction in small, focused segments – has gained traction as a modern,
digitized strategy in both corporate training and formal education (De Gagne et al., 2019; Giurgiu,
2017). In parallel, Barak Rosenshine’s Principles of Instruction have become a widely respected guide
for effective teaching, grounded in cognitive science, classroom observations of expert teachers, and
decades of empirical research (Rosenshine, 2012; Archer & Hughes, 2011). But it is rare that these
two developments – microlearning as a delivery model and Rosenshine’s framework as a pedagogical
guide – are considered together. While Rosenshine’s principles provide evidence-informed direction for
teaching and learning, and microlearning offers a flexible, accessible and scalable format for instruction,
the potential synergy between them remains largely unexplored.

This paper argues that microlearning when designed intentionally and grounded in cognitive principles
can serve as a powerful vehicle for operationalizing Rosenshine’s ten principles of instruction in both
K–12 and higher education contexts. Rosenshine’s principles encompass powerful research-backed
instructional practices such as reviewing prior learning, presenting new material in small steps, checking
for understanding, providing models and scaffolds, guiding practice, and ensuring opportunities for
independent application.

Here I theorize that microlessons (bite-sized, structured learning units) are particularly well suited
to instantiate these principles in diverse subject areas such as mathematics, science, and language
instruction. While current research frequently claims that microlearning improves knowledge retention,
lowers cognitive load, and boosts engagement (Mohammed et al., 2018; Nikou & Economides, 2018),
many such claims are under-theorized or lack integration with robust learning science. Rather than
accepting microlearning as inherently effective, this paper takes a different stance: microlearning can
become effective when designed with the pedagogical precision that Rosenshine’s principles demand.
Conversely, microlearning also offers a powerful delivery mechanism for operationalizing those very
principles creating a mutually reinforcing relationship between format and pedagogy.

Rosenshine’s ten principles align closely with evidence-informed strategies from cognitive science
such as retrieval practice, worked examples, scaffolding, and spaced repetition (Dunlosky et al., 2013;
Pashler et al., 2007). Synthesizing insights from educational psychology, cognitive science, and instruc-
tional design, I discuss how evidence-informed microlessons offer a highly practical format to enact
Rosenshine’s framework in both online and face-to-face learning environments.

To my knowledge, no prior work has systematically mapped microlearning design to Rosenshine’s ten
principles in the context of formal education. This paper aims to contribute a conceptual model and
practical rationale for using microlearning not just as a delivery tool, but as a structured method
to implement Rosenshine’s empirically derived principles. It is intended for researchers, instructional
designers, and educators seeking to ground their design and practice in both cognitive science and
pedagogical clarity. The sections that follow provide:

• an overview of microlearning, its definitions, scope and the need for deliberate design

• a review of Rosenshine’s framework, its cognitive foundations, and a principle-by-principle mapping
onto microlearning strategies,

• a discussion on research supports and insights for aligning microlearning with Rosenshine’s work, and

• a discussion of implications, gaps, and opportunities for future research and instructional design.
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Microlearning: Definitions, Scope, and the Need for Deliberate Design
Microlearning is generally defined as an instructional approach that delivers content in short, focused
segments, typically designed to address a single learning objective or skill. While there is no universally
agreed maximum length, microlearning units often range from a few seconds up to 10 – 15 minutes
(Hug, 2005; Leong et al., 2021; Sachdeva, 2023a). These brief, self-contained lessons – often called
“microlessons” – might include videos, quizzes, interactive simulations, or concise readings that learn-
ers can easily consume and revisit. Importantly, microlearning emphasizes scope and focus over strict
duration: each unit targets a single concept or skill, in contrast to traditional lessons that cover multiple
points simultaneously (Buchem & Hamelmann, 2010; Dingler et al., 2017).

Interest in microlearning has grown sharply over the past two decades, supported by technological
advances that enable learning to occur “anytime, anywhere” via digital platforms, mobile apps, and
online learning management systems (De Gagne et al., 2019; Giurgiu, 2017, Sachdeva, 2023a). Biblio-
metric analyses show a marked increase in publications on microlearning since the late 2010s, with
much of this scholarship clustering around themes such as design, implementation, evaluation, and
mobile delivery (Sankaranarayanan et al., 2022). However, many studies equated "effectiveness" with
usability or learner perception, not actual learning gains. Some studies cited debunked theories; for
instance, Aldosemani (2019) linked microlearning to learning styles, a theory widely refuted by cognitive
scientists, including Pashler et al. (2008). Such examples reflect a broader issue: many claims about
microlearning lack firm theoretical or empirical grounding (Khong & Kabilan, 2020).

While early applications of microlearning were particularly prominent in corporate training and profes-
sional development (Dolasinki & Reynolds, 2020) – valued for cost-effectiveness, just-in-time delivery,
and accessibility – it has increasingly been adopted in higher education contexts, including healthcare
education, teacher preparation programs, and undergraduate coursework (De Gagne et al., 2019;
Javorcik et al., 2023).

Despite this growing interest, the research base on microlearning reveals persistent conceptual and em-
pirical challenges. A major critique is that microlearning remains inconsistently defined, with varied and
sometimes contradictory conceptualizations across contexts and disciplines (Khong & Kabilan, 2020).
As a result, the term “microlearning” risks functioning as a buzzword – applied broadly to any short-
form content without clear pedagogical coherence. Indeed, many implementations simply segment
longer content into smaller pieces without fundamentally redesigning instructional goals, sequencing,
or assessment practices (Sachdeva, 2023a). Such ad hoc approaches risk creating fragmented learning
experiences that sacrifice depth and conceptual integration.

Empirical studies have similarly produced mixed evidence. Much of the existing literature focuses on
learner satisfaction, usability, or engagement metrics rather than robust measures of learning gains
or knowledge transfer (De Gagne et al., 2019; Sankaranarayanan et al., 2022). For example, scoping
reviews in health professions education have found that while microlearning interventions were well-
received by learners, they rarely demonstrated improvements in performance outcomes or long-term
retention (De Gagne et al., 2019). Similarly, while claims such as microlearning improves motivation,
reduces cognitive load, and enhances retention, these benefits are often under-theorized and insuf-
ficiently tied to established principles of learning science (Giurgiu, 2017; Sachdeva, 2023a; Taylor &
Hung, 2022).

Proponents argue that microlearning can reduce cognitive load by segmenting content into manageable
units, facilitate retrieval practice through frequent short assessments, and promote distributed practice
with spaced delivery (Giurgiu, 2017). Indeed, some empirical studies have reported benefits such as
improved retention, reduced perceived cognitive load, and increased learner motivation (Nikou &
Economides, 2018; Mohammed et al., 2018). However, critics caution that microlearning is not inher-
ently effective simply by virtue of being "short" (Neelen & Kirschner, 2017; Sachdeva, 2023a). Another
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notable concern is that microlearning’s promise of flexibility and accessibility may inadvertently
encourage shallow or incidental design.

Without explicit instructional goals, opportunities for retrieval practice, scaffolded support, or struc-
tured feedback, microlearning risks becoming a series of disconnected “information snacks” rather
than coherent learning experiences that build meaningful understanding. As Sachdeva (2023a) argues,
simply shortening content does not inherently improve learning – what matters is how those short units
are structured, sequenced, and connected to sound pedagogical principles from cognitive science.

These critiques underscore the need for intentional, theory-informed design of microlearning expe-
riences. While microlearning’s structural features – brevity, focus, digital accessibility – offer real
advantages, they do not guarantee learning outcomes on their own (Sachdeva, 2023a). As Sachdeva
has often said, “Just because it is micro doesn’t automatically make it effective too.” To move beyond
superficial implementations, scholars and practitioners have called for microlearning to be embedded
within robust instructional frameworks that emphasize clear learning objectives, meaningful sequenc-
ing, opportunities for practice and feedback, and strategies for knowledge transfer (Khong & Kabilan,
2020; Leong et al., 2021; Sachdeva, 2023a; Sachdeva, 2023b).

Recently, Sachdeva (2023c) has proposed coining a new term – MicroLearning (capital M, capital L) –
to emphasize the need for pedagogically designed, cognitively aligned microlearning that goes beyond
simply making content “short” and instead ensures meaningful, theory-informed learning outcomes.
As Sachdeva (2023c) explains:

In this new term, I capitalize “Learning” to emphasize that the lesson is designed with certain evidence-
based principles in mind. And I capitalize “Micro”, not to refer to time length (although MicroLearning
lessons do tend to be short), but rather to refer to the mental complexity of the material taught.

Keeping these varying perspectives in mind, this paper argues that Rosenshine’s Principles of Instruc-
tion provide a powerful framework for implementing microlearning in learning design. Derived from
decades of empirical research, cognitive science, and classroom observations of expert teaching prac-
tice, Rosenshine’s principles emphasize structured review, presenting new material in small steps with
practice, questioning, modeling, guided and independent practice, scaffolding, and planned cumulative
review (Rosenshine, 2012). These principles align closely with evidence-based learning strategies
such as retrieval practice, cognitive load management through segmentation, and spaced repetition
(Dunlosky et al., 2013; Sweller et al., 2019).

By aligning microlearning design with Rosenshine’s empirically supported principles, educators and
instructional designers can transform microlessons from mere content fragments into structured,
pedagogically coherent learning experiences. This approach ensures that the strengths of microlearning
– its flexibility, focus, and accessibility – are harnessed in ways that genuinely promote durable learning
and knowledge transfer.

In the following sections, this paper systematically maps Rosenshine’s principles onto specific
microlearning design strategies, offering a conceptual model for integrating these evidence-informed
practices into both K–12 and higher education contexts.

Rosenshine’s Principles of Instruction and Cognitive Foundations
Rosenshine’s principles of instruction distill key strategies observed in effective teaching and supported
by research (Rosenshine 2010, 2012). Prior to developing the famous ten principles of instruction, back
in 1980s Barak Rosenshine and Robert Stevens¹ had synthesized decades worth of research on explicit
teaching and laid out six instructional functions (1986). These functions were determined from prior
research of successful teacher training and student achievement programs. They filtered all their obser-

¹It’s striking that this synthesis was published forty years ago, yet its guidance remains so relevant that anyone inter-
ested in effective instruction should make sure to read it.
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vations down to the following six functions which even four decades later read as the gold standard for
instructional practice.

• Review, checking previous day’s work (and reteaching if necessary)

• Presenting new content/skills

• Initial student practice (and checking for understanding)

• Feedback and correctives (and re-teaching if necessary)

• Student independent practice

• Weekly and monthly reviews

Rosenshine later developed a set of instructional principles through his synthesis of research derived
from three converging sources: (a) cognitive science research on how the brain learns (e.g. working
memory limits and the benefits of practice), (b) studies of classroom practices used by highly successful/
master teachers, and (c) research on instructional supports (like modeling and scaffolding) that help
students master complex tasks. The fact that these independent research strands agree gives confi-
dence in the validity of Rosenshine’s guidelines. Rosenshine (2012) reported, “Even though these are
three very different bodies of research, there is no conflict at all between the instructional suggestions
that come from each of these three sources. In other words, these three sources supplement and
complement each other” (pp. 12). While Rosenshine originally articulated 17 instructional procedures,
the 10 principles presented in his 2012 American Educator article have gained wider traction in teacher
education, policy, and professional development contexts. These ten offer a concise synthesis of his
broader framework, making them well-suited for analysis and application. Accordingly, this paper
focuses on the 10 key principles – without dismissing the broader context of the original 17 – as it
examines how microlearning, and microlessons in particular, can instantiate and extend Rosenshine’s
evidence-informed vision of effective teaching. Here are Rosenshine’s ten principles and a brief discus-
sion on how each of these can be integrated into microlearning design:

Begin each lesson with a short review of previous learning
Daily review helps strengthen connections to prior material, promoting more fluent and automatic
recall of essential facts and skills. By actively retrieving previously learned information, students activate
relevant schemas in long-term memory, which frees up limited working memory resources for new
learning. This process of retrieval practice – well documented in cognitive science as the “testing effect”
– consistently outperforms passive review strategies like re-reading for long-term retention (Roediger &
Butler, 2011; Dunlosky et al., 2013). Rosenshine (2012) emphasized that developing expertise requires
extensive, repeated practice, and daily review provides a structured opportunity to build this practice
into everyday instruction. When integrated into microlearning design, daily review can take the form
of short, targeted microlessons or quizzes that reinforce key concepts and skills over time, supporting
durable learning while reducing cognitive load.

Present new material using small steps, with student practice after each step
Because working memory has a limited capacity, instruction is most effective when new content
is broken down into manageable, well-sequenced chunks. Presenting too much information at once
can overwhelm learners and create high cognitive load, which impedes understanding and retention
(Sweller, 1988; Sweller et al., 2019). To mitigate this, effective teachers present new material in
small, coherent steps and check for understanding frequently, ensuring that students can process and
integrate each segment before moving on. This practice is directly aligned with cognitive load theory,
which emphasizes reducing extraneous cognitive demands and optimizing germane load for learning.
In microlearning design, this principle is naturally operationalized through short, focused microlessons
that deliver one concept or skill at a time, making it easier for learners to absorb, process, and retain
new information without overload.
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Ask a large number of questions and check the responses of all students
Questioning is a powerful instructional strategy for engaging learners and monitoring their under-
standing in real time. Frequent, well-designed questions prompt students to actively retrieve and
apply recently learned material, strengthening neural connections through retrieval practice (Roediger
& Butler, 2011). Effective questioning strategies – such as cold-calling, all-student response systems,
or think-pair-share – ensure broad participation, uncover misconceptions, and foster active cognitive
processing (Wiliam, 2014). Moreover, expert teachers often go beyond asking for correct answers,
prompting students to explain their reasoning and the steps they used to arrive at a solution, also known
as process questions. This emphasis on process supports metacognition and deeper understanding.
In microlearning design, this principle can be embedded through short interactive quizzes, reflection
prompts, or branching scenarios within microlessons, offering immediate feedback while ensuring that
learners engage actively with the content rather than passively consuming it.

Provide models and worked examples
Explicit modeling – demonstrating how to solve a problem step-by-step – offers students a cognitive
roadmap for their own practice. Worked examples and instructor think-alouds serve as powerful forms
of scaffolding, reducing cognitive load by guiding learners through complex tasks in manageable steps
(Sweller et al., 2011). By showing both the how and the why behind procedures, modeling supports
schema construction and makes expert reasoning visible. Research on cognitive apprenticeship and
observational learning further emphasizes that seeing an expert perform a task while articulating
their thought process enhances learners’ understanding, confidence, and ability to transfer knowledge
to new contexts (Collins et al., 1989; Bandura, 1977). In microlearning design, this principle can
be operationalized through short video demonstrations, annotated worked examples, or interactive
tutorials that allow learners to pause, replay, and reflect – making expert strategies accessible anytime,
anywhere while supporting mastery through repeated exposure.

Guide student practice
As Rosenshine (2010) notes, “It is not enough simply to present students with new material, because
the material will be forgotten until there is sufficient rehearsal” (p. 16). After initial modeling, effective
instruction requires leading students through guided practice with close teacher support. Rather than
immediately leaving learners to work independently, instructors scaffold learning by solving problems
together, often using structures such as the “I do, We do, You do” gradual release model (Fisher
& Frey, 2021). During guided practice, teachers provide timely hints, feedback, and clarifications to
help students achieve a high success rate before moving to independent work. In microlearning
design, guided practice can be implemented through interactive microlessons that include step-by-step
problem solving, embedded prompts for reflection, or adaptive feedback, enabling learners to rehearse
and apply new concepts in a supported environment.

Check for student understanding
Continual formative assessment is essential to ensure that students are accurately grasping new
material as it is introduced. Effective teachers regularly check for understanding using strategies such
as asking students to summarize key ideas, solving sample problems together, or administering quick,
low-stakes quizzes (Black & Wiliam, 1998). Cognitive science research shows that misconceptions, if
left unaddressed, can become entrenched and impede further learning (Chi, 2005). Rosenshine (2012)
emphasized that confirming understanding at frequent intervals enables teachers to provide immediate
clarification or reteaching, closing knowledge gaps before they widen. In microlearning design, this
principle can be realized through embedded formative assessments – such as short quizzes, reflective
prompts, or interactive questions within microlessons – that offer learners and instructors timely
feedback on comprehension while supporting active engagement and retrieval practice.
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Obtain a high success rate
Rosenshine emphasized that during guided practice, teachers should aim for students to achieve
approximately 80% success before moving on to new material. Maintaining a high success rate ensures
that learners are sufficiently mastering the content, which builds their confidence, supports motivation,
and reduces the likelihood of reinforcing errors (Rosenshine, 2012). This approach is closely related
to mastery learning models, where instruction is organized into short, focused units and students are
required to demonstrate a predefined level of performance – often around 80% accuracy – before ad-
vancing (Bloom, 1976). Research has shown that achieving high success rates not only strengthens self-
efficacy but also helps narrow achievement gaps between faster and slower learners. In microlearning
design, this principle can be implemented through brief, focused microlessons paired with low-stakes
quizzes or formative assessments that allow learners to confirm mastery of each concept before
progressing, thus supporting differentiated pacing and personalized learning.

Provide scaffolds for difficult tasks
Scaffolding involves providing temporary, targeted supports that enable learners to successfully engage
with tasks that would otherwise be beyond their current level of independent ability. Examples of
scaffolds include hints, cues, step-by-step checklists, visual organizers, and partially completed worked
examples (Rosenshine, 2012). As learners gain proficiency, these supports are gradually reduced or
removed – a process often likened to removing training wheels. This approach is grounded in cognitive
theories of managing intrinsic load (i.e., the inherent complexity of the new material being learned),
which emphasize breaking down complex tasks into simpler, more manageable components and
supporting learners as they integrate these components into cohesive schemas² (Sweller et al., 2011).
Effective scaffolding is a hallmark of explicit instruction, ensuring that students can practice challenging
skills with appropriate guidance before moving to independent application. In microlearning design,
scaffolding can be embedded through features such as interactive hints, layered content reveal, step-
by-step demonstrations, and adaptive feedback within microlessons, enabling learners to progress
confidently while managing cognitive demands.

Require and monitor independent practice
After guided practice and scaffolding, students need opportunities to practice independently to consol-
idate skills and knowledge, moving learning into long-term memory through repetition and application.
Rosenshine (2012) emphasized that independent practice should focus on the same material that was
initially taught and practiced with teacher support, thereby avoiding cognitive overload. Asking students
to leap prematurely to entirely new or more complex tasks without support risks confusion and errors.
Effective teachers carefully monitor independent practice – through strategies such as homework
checks, in-class work review, or learning portfolios – to ensure learners remain on track and receive
timely feedback. This approach aligns with well-established research showing that overlearning and
repeated practice foster fluency, automaticity, and durable recall (Cepeda et al., 2006). In microlearning
design, independent practice can be supported through follow-up microlessons, practice quizzes,
and self-paced exercises that reinforce prior learning while allowing learners to apply concepts with
increasing independence.

Engage students in weekly and monthly review
Beyond the daily review emphasized in Principle 1, Rosenshine highlighted the importance of planned,
longer-term review to support durable learning. Weekly and monthly reviews help students retain
information over the long term by integrating older material with new learning, reinforcing connections
across topics (Rosenshine, 2012). This approach leverages the well-established cognitive phenomenon
known as the spacing effect: distributing study and practice over time yields superior retention

²Organized structures of prior knowledge that help individuals interpret new information, recognize patterns, and make
sense of complex tasks more efficiently. For example, all that one knows about dogs is part of their dog schema – including
that dogs bark, have four legs, can be pets, and come in many breeds.

288



Opus et Educatio Volume 12. Number 3.

compared to massed practice or cramming (Cepeda et al., 2006; Dunlosky & Rawson, 2015). Regular
cumulative review – through quizzes, practice sets, or revisiting key concepts – also serves as retrieval
practice, strengthening memory by requiring students to actively recall prior learning. As Rosenshine
(2012) noted, “the more one rehearses and reviews information, the stronger the interconnections
between the material become” (pp.19), reflecting decades of memory research demonstrating that
repeated, spaced retrieval enhances the consolidation and organization of knowledge in long-term
memory. In microlearning design, this principle can be implemented through carefully sequenced
microlessons that revisit essential content over time, cumulative low-stakes quizzes, or spaced push
notifications that prompt learners to review and reinforce key ideas across weeks or months.

Together, these ten principles offer a research-informed blueprint for designing microlearning experi-
ences that are not merely short, but instructionally rich and pedagogically sound. By aligning micro-
lesson design with Rosenshine’s framework, educators and instructional designers can ensure that each
brief learning unit contributes meaningfully to long-term understanding, skill development, and knowl-
edge transfer. Rather than treating microlearning as an incidental or convenience-driven strategy, this
approach grounds it in robust cognitive science and proven instructional practices. The result is a model
of microlearning that is purposeful, structured, and capable of supporting both novice and advanced
learners in K–12 and higher education contexts. Figure of Table 1 shows how each of Rosenshine’s ten
Principles of Instruction can be intentionally operationalized through evidence-informed microlesson
design. Rather than treating microlearning as simply “short content,” these strategies aim to align
with cognitive science principles to promote meaningful, durable learning. This mapping demonstrates
that microlessons can be deliberately designed to embody Rosenshine’s principles, transforming
microlearning from disconnected “information snacks” into coherent, evidence-informed instructional
experiences that support durable learning and transfer.

It is important to note that a single microlesson need not incorporate all ten of Rosenshine’s principles
simultaneously; rather, effective design can target one or more principles depending on the lesson’s
purpose and its role within the broader instructional sequence.

Figure 1 — Mapping Rosenshine’s Principles to Intentional Microlesson Design

Note. This table illustrates how microlearning design can deliberately operationalize Rosenshine’s ten
principles of instruction.

In conclusion of this section, microlearning can be seen as a delivery mechanism that, if used thought-
fully, encapsulates proven instructional strategies. I claim here that each Rosenshine principle finds a
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natural implementation in the microlearning model. This synergy suggests that an instructional design
framework marrying the two could be highly beneficial for learners and learning designers. Educators
could use Rosenshine’s principles as guidelines when creating microlessons. The next sections discuss
research and theoretical support for this synthesis, as well as any gaps or counterpoints we should be
aware of.

Research Support and Insights For Aligning Microlearning with Rosenshine’s Principles
The conceptual alignment between microlearning and Rosenshine’s principles is not only intuitive but
also well-supported by research in cognitive science and other fields.

Cognitive Load Theory (Sweller et al., 2019) directly supports the microlearning strategy of breaking
content into small steps (Rosenshine’s Principle 2). Human working memory is limited – typically
processing only 4–7 items at once (Miller, 1956) – making segmented, bite-sized lessons cognitively
efficient. Studies applying Cognitive Load Theory in higher education have shown that short modules
can reduce perceived cognitive load and improve test performance compared to traditional lectures (De
Gagne et al., 2019; Leong et al., 2020; van Merriënboer & Kirschner, 2018). By reducing extraneous load³
and segmenting content, microlearning operationalizes Rosenshine’s advice to present new material in
small, manageable steps.

Retrieval Practice and Spaced Repetition emphasized in Rosenshine’s Principles 1 and 10, are also
central to effective microlearning design. Decades of research show that actively recalling information
improves long-term retention far more than passive review (Roediger & Karpicke, 2006), and that
spacing study sessions prevents forgetting (Carpenter et al., 2022; Cepeda et al., 2006). Microlearning
systems often build in these effects by design – for example, with daily quizzes, spaced notifications, or
adaptive review schedules. Studies have shown that spaced learning significantly reduced knowledge
decay among medical residents, illustrating that frequent, low-stakes retrieval supports durable learn-
ing (Kerfoot, 2007; Matos et al., 2017).

Feedback and Mastery Learning are similarly well-supported. Rosenshine’s principles highlight the
importance of checking for understanding, providing scaffolds, and ensuring high success rates (~80%
accuracy). Microlearning modules often feature immediate feedback and multiple attempts, allowing
learners to identify misconceptions and improve iteratively. Studies have found that microlearning tools
can promote self-regulation as students use feedback to target weaknesses strategically (Hosseini et
al., 2020; Shamir-Inbal & Blau, 2022). Such design supports metacognition, learner confidence, and
mastery – all goals central to Rosenshine’s framework.

Empirical Evidence in Education also reinforces this connection between microlearning and
Rosenshine’s principles. Research on microlearning-enhanced flipped classrooms (Fidan, 2023) found
improved performance and satisfaction among pre-service teachers when microlearning videos were
added. Systematic reviews in K–12 contexts report improved test scores in subjects like math and
vocabulary when daily micro-quizzes or short modules are integrated effectively (Magbago et al.,
2025; Sabilla & Daulay, 2025). In higher education, studies (Gohar, 2023) have linked microlearning to
improved vocabulary acquisition and lower cognitive load in foreign language courses.

Neuroscience Perspectives further support this synergy. Retrieval practice strengthens neural connec-
tions by repeatedly activating memory-related brain regions, including the hippocampus and prefrontal
cortex, helping consolidate and integrate new information (van den Broek et al., 2014). Spacing
promotes long-term memory consolidation by allowing synaptic changes to stabilize between learn-
ing sessions, consistent with evidence from neuroimaging and animal studies showing enhanced
hippocampal encoding during distributed practice (Fields, 2005; Smolen et al., 2016). Short, focused

³Mental effort imposed by poorly designed materials that doesn’t help learning, such as confusing layouts, poorly
designed slides, unnecessary GIFs, background music or redundant on-screen text that distracts a learner and does not
contribute to learning.
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lessons also help manage attention: research suggests sustained attention during lectures often
declines after approximately 10–15 minutes, indicating the need to reset attention periodically through
brief, varied activities (Wilson & Korn, 2007). Microlearning aligns with this by offering multimodal,
concise segments that can re-engage learners’ focus. Finally, immediate feedback in microlearning can
engage reward-related circuits in the brain, such as the striatum, reinforcing learning behaviors and
supporting motivation through dopaminergic pathways (Schultz, 2016; Ripollés et al., 2016). This is an
evolving field, and more research is needed to connect microlearning interventions directly with neural
measures of learning – such as long-term changes in hippocampal structure, functional connectivity,
or neuroplasticity markers. Future studies that link behavioral gains from microlearning to observable
neural adaptations will be critical in fully validating its neuroscientific foundations.

In summary, the convergence of evidence from cognitive psychology, educational research, and neuro-
science gives strong support to aligning microlearning design with Rosenshine’s principles. By grounding
microlessons in evidence-based strategies such as segmentation, retrieval practice, feedback, and spac-
ing, educators and instructional designers can transform microlearning from fragmented “information
snacks” into structured, effective learning experiences that truly promote durable understanding and
knowledge transfer.

Gaps and Opportunities in the Literature
Despite their strong conceptual alignment, there remains a clear gap in the scholarly literature explicitly
connecting microlearning with Rosenshine’s Principles of Instruction. Most research treats microlearn-
ing as a standalone innovation or explores Rosenshine’s principles in traditional teaching contexts, but
few have formally integrated the two.

Existing connections are mostly informal or practitioner-focused. For example, Sachdeva (2023c) pro-
posed the term MicroLearning to emphasize evidence-based, cognitively aligned design, specifically
citing Rosenshine and Cognitive Load Theory in blog posts and sample microlesson designs. However,
a search of academic databases reveals no comprehensive studies or frameworks explicitly combining
microlearning and Rosenshine’s principles in formal education settings.

Moreover, microlearning researchers themselves highlight related gaps. Silva et al. (2023) note the
limited research on microlearning in primary education, calling for adaptations suited to diverse
learners and contexts – a space where, I strongly view, Rosenshine’s K–12-oriented principles could
offer valuable guidance. Monib et al. (2025) suggest general design principles for microlearning (e.g.,
bite-sized objectives, engagement, personalization) can help improve learning outcomes. While these
principles overlap with Rosenshine’s ideas, but were developed independently and need further vali-
dation.

This gap represents a clear opportunity. This paper explicitly synthesizing Rosenshine’s principles with
microlearning aims to offer a unified, evidence-informed framework for educators and instructional
designers. Such a framework would answer the question: How can we ensure microlearning is truly
effective form of learning? – by anchoring its design in Rosenshine’s proven principles.

By making this link explicit, microlearning can move beyond ad hoc or fragmented implementations or
being simply “information snacks” toward coherent, pedagogically sound practice. It would also help
counter skepticism that microlearning is merely corporate or informal training, showing instead how it
can be rigorously applied in K–12 and higher education. In short, there is both a clear gap and a strong
rationale for bridging these two domains, and this synthesis has the potential to advance research,
instructional design, and teaching practice meaningfully.

Conclusion
This paper has argued that microlearning and Rosenshine’s Principles of Instruction – often treated
as separate threads in educational discourse – are in fact highly complementary. Microlessons, when
thoughtfully designed, can serve as practical embodiments of Rosenshine’s ten principles, enabling ed-
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ucators to implement evidence-based teaching strategies in both classroom and online environments.
From daily review and small-step instruction to questioning, guided practice, scaffolding, and cumula-
tive review, each principle can be deliberately incorporated into microlearning design.

Research evidence and cognitive theory reinforce this synergy. Microlearning’s segmentation aligns
with Cognitive Load Theory by breaking complex content into manageable chunks. Its use of frequent,
low-stakes quizzes supports retrieval practice and spaced repetition, core to Rosenshine’s emphasis
on review. Rapid feedback loops and opportunities for repeated success build learner confidence and
self-regulation, fulfilling Rosenshine’s call for high success rates and careful checking for understanding.
Moreover, microlearning’s flexibility – delivered via mobile, asynchronous, and on-demand formats –
extends these effective practices beyond traditional classroom seat time, offering scalable options for
homework, revision, and even teacher professional development.

At the same time, this synthesis remains underexplored in the academic literature. While both
microlearning and Rosenshine’s principles have strong independent research traditions, few studies
have explicitly connected them into a unified instructional framework. This gap represents a clear
opportunity for scholarship and practice. This paper aims to address that need by articulating such
a framework – grounded in cognitive science and enriched with practical design examples – to help
educators move beyond viewing microlearning as a buzzword and instead see it as a rigorous, evidence-
informed approach.

Such an integration also directly addresses common criticisms of microlearning as superficial or frag-
mented. When each microlesson is intentionally crafted with Rosenshine’s principles in mind – linking
to prior knowledge, including practice and feedback, building in review – it becomes part of a coherent
instructional sequence that supports durable learning. Rather than replacing traditional instruction,
microlearning can enrich it. Instructors might blend direct teaching with microlessons for reinforcement
and practice, or flip classroom models using microlessons for pre-class preparation followed by in-class
guided practice.

From a cognitive science perspective, this alignment rests on solid foundations. It leverages spacing,
retrieval, and chunking to match how human memory and attention work. By embedding effective
learning strategies into daily, bite-sized experiences, microlearning can help ensure that principles long
known to work in education are actually implemented at scale, with technology as an enabler rather
than a distraction.

Ultimately, bridging microlearning with Rosenshine’s empirically derived principles offers a promising
path for instructional innovation that remains true to “what works” in education. This paper aims to
fill this gap in the literature and practice by offering a synthesis that can benefit researchers (through a
clear agenda and testable framework), educators (by providing concrete design strategies), instructional
designers (by guiding the creation of effective microlearning content), and most importantly, learners
(by ensuring that short, flexible learning experiences are pedagogically sound and genuinely effective).
By doing so, it seeks to help move microlearning from hype to a mature, evidence-informed learning
phase or pedagogical sequence that maximizes learning outcomes across K–12 and higher education
contexts.
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