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This essay concentrates on the repetition phenomenon in learning, aiming at
elucidating a theoretical clarification of repetition’s mechanisms in cognitive processing.
Grounded in Cognitive Load Theory and Memory Framework, this study explores how
repetition modulates cognitive load, optimizes the pathway of information consolidation,
and facilitates the establishment of long-term memory. This paper first analyzes the impact
of repetition on working memory resource allocation, elucidating its role in mitigating
internal load and enhancing germane load. Then, from the two dimensions of “extraction
practice effect” and “interval repetition”, it explains the cognitive value of repetition in
information consolidation and extraction reinforcement. Further analysis shows that
repetition not only enhances the fluency and stability of learning, but also promotes the
fluency and integration of knowledge structure. Finally, the paper proposes that instructional
design should focus on the structure and goal orientation of repetition, and appropriately
introduce cognitive support repetition strategies to improve learning efficiency and long-
term maintenance effect.

Repetition in Learning, Cognitive Load Theory, Memory Consolidation,
Cognitive Reinforcement

In contemporary research focusing on educational psychology and learning science, the influence of
repetition throughout the learning process has emerged as a core focus. Repetition not only functions
as a pivotal strategy for knowledge consolidation but also stands as one of the key determinants
shaping learning efficiency and memory stability.Conventional perspectives tend to regard repetition
as mechanical practice, whereas researchers gradually realize there is complicated recognition
mechanism basis in repetition itself, especially it is highly related to working memory capacity,
cognitive load regulation, and long-term memory consolidation process considering the
development of cognitive science.

Although existing literature discusses the impact of repetition in studying from different
perspectives, a majority of research prioritize empirical implementation, which overlooks the
systematic research on the underlying theoretical construction, especially about the issue on how
repetition coordinates cognitive load and memory consolidation mechanisms. Consequently, this
essay will explore in depth the mechanisms where repetition influences learning processing and
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cognitive reinforcement from a theoretical perspective in combination with Cognitive Load Theory
which emphasizes the core position of working memory in learning activities [1] and Working
Memory—Long-Term Memory Framework.

This paper will analyze repetition from two dimensions: its contribution to learning, such as
information encoding and retrieval practice, and its modulatory effect on cognitive reinforcement.
Additionally, this essay will deliver relavant educational suggestions and theoretical implications,
providing support for later research on the application of repetition mechanisms in teaching design.

2. Cognitive load and memory

It is imperative to clarify the fundamental process of information processing during learning from
the perspective of cognitive load theory and memory frameworks prior to elucidating the cognitive
mechanisms underlying repetitive learning. As a mechanism of familiarity enhancement, repetition
can alleviate the cognitive burden of information processing and augment learning efficiency.

2.1. Cognitive load theory

Cognitive Load Theory divides cognitive load into intrinsic load, extraneous load, and germane
load. Repetitive operations, especially structured repetitive tasks, help learners shift their attention
from preliminary understanding to information organization and long-term memory construction,
thus increasing the proportion of “germane load”. Especially in the learning of complex concepts,
repetition can reduce the internal load by simplifying the cognitive path, making it easier for learners
to incorporate new information into the existing knowledge framework.

2.2. Working memory and long-term memory

The interaction between working memory and long-term memory is one of the key processes of
learning. Since working memory has limited capacity and short retention time, it will be forgotten
quickly if it is not processed in time. Repeated information input can extend the retention duration in
working memory and enhance the likelihood of transition to long-term memory. The memory
consolidation mechanism implicated in this process serves as a critical bridge for stabilizing
transient information into long-term memory.The repetition frequency, time interval and extraction
method will significantly affect the consolidation effect. By repeatedly activating relevant
information, learners not only improve the fluency of information recall, but also promote the
automation of knowledge structure and reduce the cognitive load of future learning.

3. Theoretical interpretations of repetition and cognitive effects

The efficacy of repetitive learning stems not from its form of mechanical repetition, but rather from
the underlying learning mechanisms and cognitive processing pathways it activates. This chapter
theoretically analyzes the deep impact of repetition on learning effectiveness from the two
dimensions of function in the learning process and cognitive reinforcement mechanism.

3.1. Learning process

In learning psychology, repetition is considered the key mechanism to promote encoding and
retrieval of information. The Retrieval Practice Effect, proposed by Roediger and Butler, posits that
learners can markedly enhance the retention rate of long-term memory by engaging in spaced

94



Proceedings of ICILLP 2025 Symposium: Psychological Perspectives on Teacher-Student Relationships in Educational Contexts
DOI: 10.54254/2753-7048/2025.NS26625

retrieval of previously learned content [2]. In contrast, simple repeated reading or memorization has
relatively limited effect on the long-term preservation of information. This difference suggests that
repetitive learning behavior does not constitute effective learning in itself, and its real value lies in
activating the processing path and enhancing the extraction intensity.

It is worth noting that repetition is not only involved in the storage and extraction of information,
but also in the process of learners' meaning construction. Learning is not merely about accumulating
knowledge within the memory system, but rather about engaging in processing and reprocessing to
establish connections with and generate collisions against prior knowledge schemas. In addition,
spacing effect also emphasizes the decisive role of the time distribution between repetitions in
learning effectiveness. Carpenter et al. pointed out that interval repetition helps to prevent short-term
memory dependence, promote multiple processing and multi-channel coding [3], and thus enhance
the semantic integration and migration ability of information. The experiment conducted by
Karpicke and Roediger further demonstrates that following repeated retrieval practice, learners not
only exhibit a significant enhancement in their capacity to retain original information but also
develop a clearer cognitive structure for newly acquired knowledge [4].

Meanwhile, effective repetition ought to be embedded within task contexts and integrated with
preexisting knowledge structures, thereby attaining the dual objectives of cognitive engagement and
conceptual construction. Repetition provides cognitive space and psychological resources for such
processing, making information no longer enter the memory system in the state of first exposure, but
continuously materialized and semantized in multiple activations. Sweller's Cognitive Load Theory
provides a theoretical basis for judging whether repetition is effective: when repetition can reduce
irrelevant load and promote information reorganization and induction, it will truly become
“meaningful learning” [5].

Furthermore, repetition plays an important role in the crystallization of information in the
psychological representation system. In the initial learning stage, the content obtained by learners is
often fragmented. Repetition can enhance the coherence and connectivity between information and
transform it from discrete concept to networked structure. Especially in high load learning tasks,
repetition has a significant “cognitive compression” effect, which is that complex content is
transformed into an extractable concise structure through multiple processing, particularly common
in skill training and language acquisition.

Additionally, the repetitive process is also an important opportunity for learners to mobilize
metacognitive ability [6]. Learners gradually adjust their learning strategies by repeatedly testing
their mastery of information, such as changing memory methods, optimizing extraction paths, or
reallocating attention resources. It can be said that repetition is the cognitive signal that triggers
“self-regulated learning”, which involves higher-level psychological variables such as motivation,
expectation, and self-efficacy.

From this perspective, repetition can be understood as a dynamic “cognitive feedback
mechanism”. In each activation event, learners continuously test, reconstruct, and refine their
existing cognitive structures. This also explains why the essence of repetition has always been aware
that awareness is not accurate. What really determines the effect of repetition is whether repetition
stimulates new processing paths and promotes higher-level psychological construction.

Finally, the effect of repetition varies in different learners. An individual’s cognitive foundation,
knowledge background, and motivational level collectively influence whether repetition can be
translated into effective learning. For learners with certain prior knowledge, repetition may promote
deepening understanding. For beginners whose cognitive load is saturated, repetition may become
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redundant information. This suggests that the repetitive and non-linear effective strategy is a
cognitive adjustment method that needs to adapt to task, stage and individual differences.

Repetition not only improves learners' information memory ability, but also participates in the
strengthening mechanism of cognitive system at a deeper level. Cognitive enhancement entails the
continuous activation of cognitive pathways or memory traces during repetition, thereby rendering
them more stable at the neural structural level and more automatic in cognitive processing. This
process involves not only perception and understanding, but also an active meaning generation
mechanism. In other words, repetition promotes not simple reproduction, but internalization and
construction.

Repetition can also change learners’ cognitive expectations and processing strategies. When
certain information is repeated, learners will actively construct its position in the knowledge
structure to promote deeper processing. In the neurocognitive framework, repetition is considered a
trigger to activate the process of “consolidation”. Cowan et al. posited that repeated activation of
information pathways can enhance their accessibility within the brain and strengthen the anchoring
of information in long-term memory [7]. Especially in the memory test after sleep, the content of
structured repetitive training is easier to extract, indicating that it has entered the stable memory
stage. This process is not only a “trace enhancement”, but also a “route establishment”. Learners'
extraction operations in repetition are not the same every time, and their information pathways
activated in different contexts are also different.

Furthermore, repetition is also implicated in the redistribution of attentional resources. When an
item of information appears multiple times, the threshold of individual attention is reduced and the
reaction time is shortened. Cognitive fluency improvement is the result of long-term practice. Zini et
al. demonstrated via a reinforcement learning model that adaptive repetitive training can effectively
enhance learning efficiency and mitigate cognitive conflict during the decision-making process [8],
thereby highlighting the pivotal role of repetition in mediating task performance and cognitive
control. Furthermore, repetition is not limited to the activation of a single channel but is more
embodied in the synergy of multimodal processing. When learners engage in repetition through
multiple input modalities—such as visual, auditory, and motor channels—the neural connections
forged by information in the brain are more extensive, thereby facilitating the formation of a cross-
modal integrated memory structure. This structure is more stable and difficult to forget than the path
activated by a single channel.

More importantly, repetition is also closely related to the formation of a mental model. When a
knowledge point appears many times, learners will form a stable cognitive expectation of its role,
importance, and appearance scene in the task. This expectation, in turn, drives the allocation of
attention and cognitive resources, thereby enhancing processing efficiency. Repetition functions as a
stage converter in the trajectory of cognitive development. Many cognitive operations that originally
needed explicit control will gradually become automated after repeated practice. This transfer from
control to automation is the symbol of the realization of “cognitive enhancement”. It not only
reduces the dependence on working memory resources, but also effectively allocates the cognitive
burden in complex tasks.

Furthermore, repetition can also change learners' cognitive expectations and processing
strategies. When certain information is repeated, learners will actively construct its position in the
knowledge structure, thus promoting deeper processing [9]. This cognitive reinforcement effect is
widely reflected in language learning, skill training, logical reasoning, and other fields.
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Furthermore, repetition contextualized within diverse learning tasks, varying psychological
states, and distinct feedback structures exerts differential activation effects on cognitive pathways.
Truly effective cognitive enhancement should be based on “repetition in change”, changing the input
situation under the stable goal, so that learners can repeatedly build a sense of control over
information in different conditions. This repetition of “constancy in change” is the ideal state of
cognitive enhancement.

To sum up, cognitive enhancement is not a static result, but a dynamic construction process
driven by repetition. It involves the reinforcement of neural connections, the evolution of mental
models, and the self-regulation of information pathways [10]. Repetition is not only the driver of
this process, but also the propeller of continuous optimization and automation of learners' cognitive
ability.

As a basic way of learning, repetition is often misunderstood as inefficient or mechanical. However,
through the theoretical analysis of this paper, repetition plays a key role in learning processing and
cognitive reinforcement. Repetition is not a simple reproduction of information, but has clear
theoretical value in regulating cognitive load, optimizing the allocation of working memory
resources, and promoting the construction of long-term memory. Especially in the process of
extraction practice, interval repetition and knowledge integration, repetition can activate higher-level
cognitive processing and enhance learners' ability to maintain and transfer information.

Theoretically, the modulation of cognitive load by repetition facilitates the mitigation of
interference from invalid information and enhances learning efficiency. At the level of the memory
system, repetition not only fosters the stable storage of information in long-term memory but also
fortifies memory pathways and recall intensity through repeated retrieval. These cognitive
mechanisms together constitute the core support of repetition as an effective learning strategy.
Meanwhile in teaching practice, teachers are expected to change their inherent prejudice against
repetition and incorporate it into goal-oriented teaching strategies. Curriculum design may
appropriately incorporate modalities such as spaced repetition, retrieval practice, and progressive
practice, thereby rendering repetition more structured and purposeful while facilitating the dual
enhancement of learning efficiency and cognitive development.

In summary, the value of repetition in learning should not be regarded as a simple pile of
information, but a key mechanism to activate the cognitive system and optimize the learning
structure. From adjusting cognitive load to strengthening memory network, repetition runs through
multiple dimensions of the learning process, which is an indispensable path to achieve deep learning
and long-term maintenance. The future learning theory are expected bring repetition into the core
category and carry out more systematic cognitive modeling and teaching application development.
From the perspective of Cognitive Load Theory, repetition can not only effectively alleviate
learners’ internal load when confronting complex tasks in the initial stage but also liberate working
memory resources, thereby enabling learners to allocate more cognitive resources to information
organization and structural refinement. Building on the discussed retrieval practice and automation
mechanisms, repetition has thereby emerged as a pivotal intermediary for facilitating learning
transfer and cognitive fluency—particularly in the formation of retrievable psychological
representations and the enhancement of task response speed..

Repetition is not a homogeneous operation, but it has a high degree of situational dependence and
cognitive adaptability. Only when the repetitive operation is accurately matched with the learning
objectives, individual level, and content type, can the transformation from “mechanical practice” to
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“deep cognitive participation” be truly realized. Therefore, future educational design ought to fully
incorporate research findings on ‘"effective repetition" from cognitive psychology, and
systematically integrate structured, task-oriented, and strategy-embedded repetitive exercises into
the teaching process, thereby achieving a genuine alignment between instructional efficiency and
cognitive development.
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