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1. How Memory Works

Memory is not a single system but a collection of processes handled by different brain structures. The hippocampus is

the primary hub for forming new memories. The prefrontal cortex manages working memory. The amygdala tags

memories with emotional significance, which is why emotional events are remembered more vividly.

100 billion neurons in the human brain, each with 1,000-10,000 connections
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2. The 3 Stages of Memory

Encoding

Converting sensory input into a storable format. Deeper processing (understanding meaning vs. just reading) creates

stronger memory traces.

Storage

Maintaining information over time. Short-term memory holds 4-7 items for 20-30 seconds. Long-term memory has

virtually unlimited capacity.

Retrieval

Accessing stored information. Retrieval practice (testing yourself) strengthens memory more than re-reading.

Roediger, H.L. & Karpicke, J.D. (2006). Psychological Science, 17(3), 249-255.
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3. Spaced Repetition

Review information at increasing intervals: 1 day, 3 days, 7 days, 14 days, 30 days. This leverages the spacing effect -

one of the most robust findings in cognitive psychology.

200% better retention with spaced repetition vs. massed practice

KEY TAKEAWAY:
Space your learning. Don't cram. Review at increasing intervals for permanent retention.
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4. Active Recall

Test yourself instead of re-reading. Close the book and try to recall from memory. This is significantly more effective

than passive review.

50% better performance on tests when using active recall vs. re-reading

Karpicke, J.D. & Blunt, J.R. (2011). Science, 331(6018), 772-775.
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5. The Memory Palace (Method of Loci)

Visualize items you want to remember placed in specific locations along a familiar route (your house, office, commute).

This technique dates back to ancient Greece and is used by memory champions worldwide.

How to use it: 1) Choose a familiar location. 2) Identify 10-20 specific spots along a route. 3) Place vivid images of items

at each spot. 4) Mentally walk the route to recall.
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6. Chunking

Group individual items into meaningful chunks. Phone numbers use this: 555-123-4567 (3 chunks) is easier than

5551234567 (10 items). Apply to any information you need to remember.
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7. Dual Coding

Combine verbal and visual information. Draw diagrams, create mental images, use infographics. Information encoded

both verbally and visually is remembered up to 6x better.

6x better recall when combining visual and verbal encoding
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8. Sleep and Memory

Sleep is when memories are consolidated. During deep sleep, the hippocampus replays new memories, transferring

them to long-term storage in the cortex.

- 7-9 hours of sleep is optimal for memory consolidation

- Naps of 20-90 minutes boost memory performance

- Studying before sleep (not right before, but in the evening) improves retention

Walker, M. (2017). Why We Sleep. Scribner.

Source: Supertos.com  |  Dr. Sarah Chen, PhD Neuroscience  |  BrainGym AI

Page 10/17  |  Free download at supertos.com/resources



Memory Improvement Techniques Based on Neuroscience  |  Supertos.com

9. Exercise and Memory

Aerobic exercise increases BDNF (brain-derived neurotrophic factor), a protein that supports the growth of new neurons

in the hippocampus.

30 min of aerobic exercise 3x/week significantly improves memory

Walking, swimming, cycling, and dancing are all effective. The key is elevating your heart rate.
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10. Nutrition for Memory

- Omega-3 fatty acids (fish, walnuts, flaxseed) - support neural membrane integrity

- Blueberries - anthocyanins protect against oxidative stress in the brain

- Dark leafy greens - folate supports neurotransmitter production

- Turmeric (curcumin) - crosses blood-brain barrier, reduces inflammation

- Dark chocolate - flavanols improve blood flow to the brain

- Green tea (L-theanine) - enhances focus and working memory
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11. Stress Management

Chronic stress floods the brain with cortisol, which damages the hippocampus and impairs memory formation. Manage

stress through: meditation, deep breathing, regular exercise, adequate sleep, social connection.

Source: Supertos.com  |  Dr. Sarah Chen, PhD Neuroscience  |  BrainGym AI

Page 13/17  |  Free download at supertos.com/resources



Memory Improvement Techniques Based on Neuroscience  |  Supertos.com

12. Digital Memory Training

App-based memory games provide structured, adaptive practice. BrainGym AI includes over 15 memory-specific games

that adapt to your level and track improvement over time.

Download free: braingymai.app
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13. Your 30-Day Memory Improvement Plan

Week 1: Start with 10 min/day of memory games + 7 hours sleep minimum

Week 2: Add spaced repetition for anything you're learning + 30 min walking 3x/week

Week 3: Practice the memory palace technique + add brain-healthy foods

Week 4: Combine all techniques + take a brain score assessment to measure improvement

KEY TAKEAWAY:
Memory is a skill, not a gift. With the right techniques, anyone can improve significantly.
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14. Memory Myths vs. Facts

Myth: Memory declines inevitably with age

Fact: While some decline is natural, consistent cognitive training can offset and even reverse age-related memory

changes.

Myth: You either have a good memory or you do not

Fact: Memory is trainable. Memory champions were not born with better memories - they learned techniques.
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