make it stick the science of successful
learning

make it stick the science of successful learning explores the essential principles that
underpin effective knowledge retention and skill acquisition. This article delves into the
cognitive science behind why traditional study methods often fail and what strategies truly
make learning permanent. By understanding the core concepts of memory, retrieval, and
spaced repetition, learners and educators can enhance educational outcomes substantially.
The discussion includes practical techniques supported by extensive research, emphasizing
active engagement and the importance of making learning durable. Readers will gain
insight into how to apply these scientifically-backed methods to various learning contexts.
The following sections provide a comprehensive overview of the key elements that define
successful learning, offering actionable advice grounded in cognitive psychology and
educational theory.
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The Fundamentals of Successful Learning

Successful learning is not merely about exposure to information but involves the deep
processing and long-term retention of knowledge. The science of learning reveals that
active engagement, meaningful connection-making, and repeated retrieval are vital
components. Understanding how memory works, including encoding, storage, and retrieval,
is critical for optimizing learning strategies. Rather than passive review or rereading,
successful learning requires effortful practice and varied approaches to reinforce neural
pathways. This section outlines foundational concepts that form the basis of effective
learning methodologies.

Understanding Memory Systems

Human memory encompasses multiple systems, primarily sensory memory, short-term
(working) memory, and long-term memory. Sensory memory briefly holds external stimuli,
while working memory actively processes and manipulates information with limited
capacity. Long-term memory stores information more permanently, relying on consolidation
processes. Effective learning strategies target long-term retention by enhancing encoding



and retrieval cues. The interaction between these memory systems guides how learners
can improve retention and recall.

Encoding and Retrieval

Encoding is the process by which information is transformed into a form that can be stored
in the brain, while retrieval refers to accessing that stored information when needed. Strong
encoding involves elaboration, organization, and meaningful association. Retrieval practice,
or actively recalling information, strengthens memory traces and improves retention more
effectively than passive review. This concept is central to the science of successful learning,
emphasizing the role of challenging the brain to retrieve knowledge repeatedly.

Core Principles from Make It Stick

The book "Make It Stick: The Science of Successful Learning" by Peter C. Brown, Henry L.
Roediger Ill, and Mark A. McDaniel synthesizes decades of research into practical advice. It
identifies essential principles that counter conventional but ineffective study habits. These
principles are designed to help learners make their study efforts stick, thereby improving
mastery and application of knowledge. This section highlights the foundational concepts
presented in the book that have reshaped understanding of effective learning.

Retrieval Practice

Retrieval practice involves actively recalling information from memory, which reinforces
learning and uncovers knowledge gaps. Unlike passive rereading, retrieval requires effort
and strengthens neural connections. Techniques such as self-quizzing, flashcards, and
practice tests exemplify retrieval practice. This process not only solidifies memory but also
improves the ability to transfer knowledge to new contexts.

Spaced Repetition

Spaced repetition leverages the spacing effect, where information is reviewed at increasing
intervals over time. This approach combats forgetting by reactivating memory traces just
as they begin to fade. Spacing study sessions instead of massed practice (cramming)
enhances long-term retention and understanding. Incorporating spaced repetition optimizes
study schedules for sustained learning success.

Interleaving Practice

Interleaving refers to mixing different topics or problem types during study sessions rather
than focusing exclusively on one subject at a time. This method promotes discrimination
between concepts and improves problem-solving skills. Interleaved practice challenges the
brain to adapt and apply knowledge flexibly, making learning more robust and durable.



Effective Learning Techniques

Implementing effective learning techniques grounded in cognitive science can transform
educational outcomes. The science behind successful learning encourages methods that
actively engage the learner, promote deep understanding, and build durable knowledge
structures. This section outlines specific strategies that align with the principles from make
it stick the science of successful learning.

Elaborative Interrogation

Elaborative interrogation involves asking "why" questions to connect new information to
existing knowledge. This deepens understanding and enhances memory by creating
meaningful associations. For example, when learning a new concept, questioning its
purpose or mechanism encourages critical thinking and integration.

Self-Explanation

Self-explanation requires learners to articulate their reasoning and understanding while
studying or solving problems. This technique fosters metacognition and helps identify gaps
in knowledge. By explaining material in one’s own words, learners reinforce comprehension
and retention.

Dual Coding

Dual coding combines verbal and visual information to enhance learning. Using both words
and images engages multiple cognitive pathways, improving recall and comprehension.
Examples include creating diagrams, mind maps, or drawing illustrations alongside notes.

Active Note-Taking

Active note-taking involves summarizing, paraphrasing, and organizing information during
lectures or reading. This process promotes engagement and helps encode material
meaningfully. Techniques such as the Cornell method or outlining support effective note-
taking habits aligned with successful learning principles.

Summary of Key Techniques

Retrieval practice through self-testing

Spaced repetition for review scheduling

Interleaving diverse topics

Elaborative interrogation to deepen understanding



e Self-explanation to clarify concepts
e Dual coding to combine verbal and visual input

e Active note-taking for meaningful engagement

Common Myths and Misconceptions

Despite advances in research, many outdated beliefs about learning persist. These
misconceptions often lead to ineffective study habits that hinder knowledge retention.
Addressing these myths is crucial for adopting the science of successful learning. This
section dispels prevalent misunderstandings and contrasts them with evidence-based
practices.

Rereading and Highlighting

Rereading and highlighting are widely used but generally ineffective learning techniques.
They promote passive exposure rather than active engagement, leading to shallow
processing. Research shows that these methods do not significantly improve long-term
retention and can create a false sense of mastery.

Learning Styles

The learning styles theory, which suggests individuals learn best through specific modalities
(visual, auditory, kinesthetic), lacks strong empirical support. Effective learning methods
transcend these categories, focusing instead on scientifically validated strategies that
benefit all learners regardless of preferred style.

Cramming vs. Distributed Practice

Cramming may yield short-term gains but is detrimental to long-term learning. Distributed
practice, which spaces study sessions over time, leads to stronger memory consolidation
and better performance. Understanding this distinction is vital for applying the science of
successful learning effectively.

Applying the Science in Real Life

Translating the principles from make it stick the science of successful learning into practical
application enhances educational and professional development. Learners, educators, and
trainers can implement these strategies to optimize teaching methods and study routines.
This section discusses ways to incorporate the science of learning into daily practices.



Designing Effective Study Plans

Creating study plans that include spaced repetition, retrieval practice, and interleaving
supports sustained learning. Scheduling regular self-assessment and mixing subjects or
skills encourages deeper comprehension and adaptability. Study plans should be flexible
yet structured to maximize retention and minimize forgetting.

Educator and Trainer Strategies

Teachers and trainers can foster successful learning by incorporating active learning
techniques, frequent low-stakes testing, and varied practice formats. Encouraging students
to explain concepts, ask questions, and apply knowledge in different contexts enhances
engagement and mastery. Using formative assessments helps identify and address learning

gaps promptly.

Leveraging Technology and Tools

Modern educational technology offers tools for implementing spaced repetition and
retrieval practice, such as digital flashcards and adaptive learning platforms. These
resources facilitate personalized learning experiences and provide data-driven insights to
optimize study efforts. Integrating technology with evidence-based methods aligns with the
science of successful learning.

Developing Lifelong Learning Habits

Adopting the principles of successful learning fosters habits that support continuous growth
and skill acquisition throughout life. Emphasizing curiosity, self-reflection, and deliberate
practice cultivates a mindset geared toward improvement and resilience. The science of
learning empowers individuals to adapt and excel in dynamic environments.

Frequently Asked Questions

What is the main premise of ‘Make It Stick: The Science
of Successful Learning'?

The main premise of 'Make It Stick' is that effective learning is often counterintuitive and
that techniques like retrieval practice, spaced repetition, and varied practice are more
effective than common methods like rereading and massed practice.

Who are the authors of 'Make It Stick'?

The book 'Make It Stick' is authored by Peter C. Brown, Henry L. Roediger lll, and Mark A.
McDaniel.



Why does 'Make It Stick' suggest that rereading is not
an effective study strategy?

Rereading is a passive activity that creates a false sense of mastery, whereas active
retrieval and practice help strengthen memory and understanding, making learning more
durable.

What role does 'retrieval practice’' play in successful
learning according to the book?

Retrieval practice, or actively recalling information from memory, reinforces learning and
improves long-term retention more effectively than passive review methods.

How does spaced repetition enhance learning in '‘Make
It Stick'?

Spaced repetition involves spreading out study sessions over time, which allows for better
consolidation of information and reduces forgetting compared to cramming.

What is the significance of 'interleaving' different topics
during study sessions?

Interleaving, or mixing different types of problems or subjects during practice, helps
learners develop the ability to differentiate and apply concepts flexibly, leading to deeper
learning.

According to 'Make It Stick', why is making mistakes
during learning valuable?

Making mistakes and correcting them promotes deeper understanding and helps learners
identify gaps in knowledge, which strengthens learning when followed by feedback.

How can educators apply principles from 'Make It Stick'
to improve teaching methods?

Educators can incorporate strategies like frequent low-stakes testing, spaced and varied
practice, encouraging retrieval, and allowing productive struggle to enhance student
learning outcomes.

Additional Resources

1. Understanding How We Learn: A Visual Guide

This book breaks down the cognitive science behind learning in an accessible and visually
engaging way. It explores the mechanisms of memory, attention, and motivation, providing
practical strategies to enhance knowledge retention. Ideal for educators and students, it
offers actionable insights grounded in research.



2. Brain Rules: 12 Principles for Surviving and Thriving at Work, Home, and School

John Medina presents twelve essential principles about how the brain works and how to
apply these to improve learning and productivity. The book emphasizes the importance of
exercise, sleep, and stress management in cognitive function. It combines neuroscience
with practical advice for lifelong learning.

3. Make It Stick: The Science of Successful Learning

Co-authored by Peter C. Brown, Henry L. Roediger lll, and Mark A. McDaniel, this book
delves into effective learning techniques backed by scientific research. It challenges
common misconceptions about study habits and offers evidence-based methods like
retrieval practice and spaced repetition. The book is a valuable resource for students,
teachers, and lifelong learners.

4. Peak: Secrets from the New Science of Expertise

Anders Ericsson explores the concept of deliberate practice and how it leads to mastery in
various fields. The book dispels myths about innate talent and highlights the role of
focused, sustained effort in skill acquisition. It provides a roadmap for improving
performance through scientifically supported methods.

5. How We Learn: The Surprising Truth About When, Where, and Why It Happens

Benedict Carey investigates the quirks and complexities of the learning process based on
scientific studies. The book emphasizes the value of spacing, mixing topics, and embracing
challenges to boost memory and understanding. It offers practical advice for optimizing
learning in everyday life.

6. Why Don’t Students Like School?: A Cognitive Scientist Answers Questions About How
the Mind Works and What It Means for the Classroom

Daniel T. Willingham bridges cognitive psychology and education by explaining how the
mind processes and retains information. The book addresses common educational
challenges and suggests strategies to make learning more effective and engaging. It is a
useful guide for teachers seeking to apply science-based methods.

7. Ultralearning: Master Hard Skills, Outsmart the Competition, and Accelerate Your Career
Scott Young presents a self-directed learning approach designed to rapidly acquire complex
skills. Drawing on research and personal experiments, the book outlines principles like
aggressive learning and direct practice. It encourages readers to take control of their
education for professional and personal growth.

8. Teaching for Learning: 101 Intentionally Designed Educational Activities to Put Students
on the Path to Success

Claire Howell Major offers a collection of evidence-based teaching strategies aimed at
enhancing student engagement and retention. The book integrates cognitive science
principles to help educators design effective learning experiences. It serves as a practical
toolkit for improving instructional methods.

9. Small Teaching: Everyday Lessons from the Science of Learning

James M. Lang emphasizes simple, low-cost changes teachers can make to improve student
learning outcomes. The book draws from cognitive science research to suggest small
adjustments in teaching practices that yield significant benefits. It is ideal for educators
looking to implement incremental improvements in their classrooms.
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