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for future reference)
Neuroscience, Memory, Cognition, and Cognitive Learning Theory

This document synthesizes the key ideas, models, and practices from Module 1. Keep it as a compact study
reference you can return to during comps, future courses, and professional work.

How the Brain Supports Learning

Learning depends on how the brain encodes, stores, and retrieves information. The quality of attention, the
depth of processing, and the presence of helpful cues are central to whether information becomes usable
knowledge.

Memory in three parts

* Encoding: Turning input into storable form. Attention, elaboration, and organization help here.

« Storage: Maintaining information over time. Short-term working memory holds a small
amount briefly. Long-term memory holds knowledge for extended periods after consolidation.

* Retrieval: Accessing stored information. Retrieval works best when cues match the way
information was encoded. Interference can disrupt recall.

* Helpful study moves:

+ Use elaboration, examples, and self-explanation to deepen encoding.

* Space your practice and protect sleep to support consolidation.

* Practice recall with cues that mirror the original learning context.

Cognition and Metacognition

+ Cognition: The mental work of making sense through thought, experience, and the senses.
* Metacognition: Awareness of your own thinking. Planning how to approach tasks, monitoring
understanding, and adjusting strategies as needed.

Why it matters:

Metacognition helps you choose effective strategies and change course when learning stalls. In practice, this
looks like setting a plan, checking comprehension, and revising tactics when evidence shows a better path
forward.

Cognitive Learning Theory

Cognitive learning perspectives ask us to think about thinking. They examine how internal factors, like beliefs
and self-talk, and external factors, like social context and norms, shape learning.



Two lenses highlighted in this module:

* Social cognitive perspective: Learning is situated in social contexts. Modeling, norms, and
interaction influence what and how we learn.

+ Cognitive perspective focused on self-talk: Beliefs about one’s abilities can amplify or inhibit
engagement and persistence.

Instructional practices that align:

+ Journaling to encourage reflection and growth.

* Peer teaching and collaborative work to leverage social context.

* Modeling problem solving in front of learners to normalize effort and uncertainty.
* Using clear analogies and metaphors to connect new ideas to existing schemas.

System 1 and System 2 Thinking

* System 1: Fast, automatic processes built from well-established knowledge.
+ System 2: Slow, effortful, analytical processes used for novel or complex tasks.

Implication for learning:

Strong foundational knowledge supports effective System 1 responses. Deliberate practice and problem
solving cultivate System 2. Courses that blend memory building with analysis prepare learners to move
between both modes.

Cognitive Load Theory

Working memory has limited capacity. Instruction should reduce unnecessary demands so mental effort can
focus on understanding and schema building.

Three kinds of load:

* Intrinsic load: Complexity inherent in the material.
* Extraneous load: Unnecessary demands caused by how information is presented.
* Germane load: Productive effort devoted to understanding and building schemas.

Design takeaways:

* Keep layouts and materials simple and consistent.

+ Use concise multimedia and avoid redundancy that forces learners to process the same
information twice.

+ Guide attention to essential content and relationships among ideas.

Dual coding and redundancy:

Pair words with meaningful visuals to strengthen understanding, but avoid reading text verbatim from a
dense slide while also displaying that same text. Aim for complementary channels, not duplicated content.

Element interactivity:



When many related elements must be processed at once, intrinsic load is high. Break complex tasks into
smaller steps, use worked examples, and provide visuals that show relationships. When elements are
independent, learners can handle more items with less scaffolding.

Balancing cognitive load and personal connection:

Personal anecdotes and cultural references can increase motivation and emotional connection. Include
them when they help learners make meaning or stay engaged with the core idea. Keep such details brief and
purposeful to avoid clutter that distracts from learning.

Tying the Module Together

From brain mechanics to classroom practice:

* Memory mechanisms explain why spacing, sleep, and retrieval practice matter.

+ Cognition and metacognition show why reflection, planning, and adjustment improve
outcomes.

+ Cognitive learning theory connects internal beliefs and social context to real instructional
choices.

+ System 1 and System 2 clarify why a course should blend foundation building with analysis.

+ Cognitive load theory guides how to present information so effort goes to understanding, not
noise.

Practical Moves You Can Use

For studying:

* Plan short, focused sessions with clear goals.

+ Use elaboration and self-testing rather than passive review.

* Space practice and protect sleep to support consolidation.

* Track what works and adjust strategies when evidence suggests improvements.

* For teaching and training:

* Model thinking, not just answers.

* Invite peer explanations and examples.

+ Keep materials clean and essential.

* Use visuals that clarify structure and relationships.

* Encourage brief, purposeful personal connections that motivate without distracting.

Reflection Prompts

* Which part of the memory process is most challenging for you, and what will you change in
your study routine to address it?

* How has your self-talk helped or hindered learning in the past, and what is one tactic you will
adopt to shift it?

* Where might you apply cognitive load principles in your own teaching or professional work
this term?

Quick Reference Glossary

Encoding: Turning input into memory traces.



Consolidation: Stabilizing and strengthening memory traces.
Retrieval cues: Stimuli that trigger recall.

Cognition: Making sense through thought, experience, and the senses.
Metacognition: Monitoring and regulating one’s own thinking.

System 1: Fast, automatic processing.

System 2: Slow, deliberate processing.

Intrinsic load: Complexity inherent to the material.

Extraneous load: Demands caused by presentation or design.
Germane load: Effort devoted to understanding and schema building.

Element interactivity: The number and tight interrelation of elements to be processed at once.

How to Use This Summary Later

* Revisit the memory triad when designing study plans or learning activities.

* Ask metacognitive questions about your strategies and results.

+ Use cognitive load principles to shape materials and sessions.

* Blend foundation building with analysis to support both System 1 and System 2.



