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BRAIN HEALTH & SCIENCE EDUCATION INITIATIVE

Middle School Neuroscience
Educational Package

Complete Tier-1 Curriculum Kit & Classroom Toolkit
Grades 6-8 (Middle School Life Science Integration)

Package Components Overview:

* Part 1: Standards-Aligned 45-Minute Comprehensive Lesson Plan

« Part 2: Student Handout & Visual Guided Notes Activity Sheet

* Part 3: 15-Question Classroom Assessment & Explanatory Answer Key
* Part 4: 22-Slide Complete Instructional Presentation Deck Outline

Verified and curated using standards established by the National Institutes of Health (NIH), National Institute of Neurological Disorders
and Stroke (NINDS), and the Centers for Disease Control and Prevention (CDC).
Publication Date: June 2026
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Part 1: Detailed 45-Minute Lesson Plan

Your Amazing Brain: How the Nervous System Controls Everything
You Do

Target Grade Level: 6th — 8th Grade (Middle School Life Science)

Duration: 45 Minutes

Learning Objectives
» LO1: Identify the three main structures of the brain (Cerebrum, Cerebellum, Brainstem) and map their primary
physiological roles.

» LO2: Diagram the structure of a neuron (dendrites, cell body, axon, myelin, axon terminals) and chart the
direction of an electrochemical nerve impulse.

- LO3: Differentiate between voluntary nervous system actions and automatic spinal reflexes.

» LO4: Explain how neural communication changes during acute neurological insults, specifically concussions.

Standards Alignment
* NGSS MS-LS1-3: Use argument supported by evidence for how the body is a system of interacting subsystems
composed of groups of cells.

* NGSS MS-LS1-8: Gather and synthesize information that sensory receptors respond to stimuli by sending
messages to the brain for immediate behavior or storage as memories.

Teacher Preparation & Materials

Required Classroom Materials:
* NeuroHelp Student Handout (1 per student) and Projector System for the Slides.

» Demonstration Kit 1 (The Neural Wire): 1 piece of thick copper wire, 1 roll of thick foam tubing or bubble
wrap, scissors, and a battery-powered buzzer (or flashlight).

» Demonstration Kit 2 (The Reflex Catch): 1 standard wooden meter stick or 12-inch ruler per student pair.

» Formative Assessment: Colored index cards (Red, Green, Blue) for student response polling.
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Detailed Lesson Timeline

Time Block Lesson Element Instructional Delivery & Teacher Actions
00:00 - 00:05 Engage: The 100-Billion Introduce the brain as the body's ultimate central processor. Prompt
Hub students with the "Reaction Time Challenge" where they snap their

fingers on a sudden vocal cue. Explain that the signal travelled down
spinal super-highways at over 200 miles per hour! Distribute the
Student Handouts.

00:05 - 00:15 Explore: Brain Anatomy Project Section 1 of the Slide Deck. Walk through the Cerebrum
(thinking/emotions), Cerebellum (balance/coordination), and Brainstem
(automatic survival engine: breathing and heart rate). Have students
color-code the regions on their handout diagram as you present.

00:15 - 00:27 Explain: Micro-World of Transition to cellular biology. Define the neuron. Conduct the
Neurons Insulated Wire Demonstration (wrap foam around a wire to show
how myelin keeps the electrical signal from leaking out, ensuring fast
communication). Explain neurotransmitters crossing the synaptic gap.

00:27 - 00:37 Elaborate: Reflexes vs. Conduct the Meter Stick Drop Activity to measure voluntary reaction
Choices time. Contrast this immediately with the knee-jerk or blink reflex,
showing that a reflex bypasses conscious thought in the cerebrum and
loops directly through the spinal cord for lightning-fast protection.
Present concussion mechanics.

00:37 - 00:45 Evaluate: Clear Out the Fog  Administer the formative 3-Question Color Card Poll. Collect student
sheets or assign the 15-Question Quiz as the concluding individual
check for understanding. Direct students to the Extension Reflection
prompt.

Formative Assessment & Extension Activities

Formative Opportunities: Use the "ABCD" Color Card Checkup after the neuron lecture block to ensure students
comprehend the direction of travel for signals (Dendrite — Cell Body — Axon — Synapse). If students flag the
incorrect path, pause and re-model with the insulated wire tool.

Extension Activity (Home Connection): Have students track their own sleep hours over three days and write a
short paragraph connecting their morning clarity/focus to the nighttime cleaning cycles of their cerebrospinal fluid
(the brain's "dishwasher").
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Part 2: NeuroHelp Student Handout

Guided Notes: Your Amazing Brain
Name: Date: Period:

Section 1: The Three Captains of the Brain

Fill in the blanks as your teacher guides you through the anatomical map:

1. The is the largest part of the brain. It controls your conscious thoughts, memory,
math problem solving, and complex

2. The is located at the back of your skull. Its primary job is to coordinate balance,
posture, and smooth motor muscle

3. The connects your brain directly to the spinal cord. It controls involuntary survival
jobs like your and breathing without you ever having to think about it.

I'e

1

: DIAGRAM 1: HUMAN BRAIN ANATOMY

: [Label the three boxes pointing to the Upper Wrinkled Region, the Rear Base, and the Lower Central Stem]
1

A ——

Section 2: Cellular Super-Highways

Match the part of the neuron to its exact role in electrical communication:

«A.Dendrites —__ The long extension cord that carries the electrical impulse away from the cell center.
*B.CellBody —__ The fatty insulation layer that keeps electrical signals moving super fast.
«C.Axon— ___ The tree-branch tips that receive incoming messages from neighboring cells.

* D. Myelin Sheath — __ The central control room containing the nucleus of the cell.

+E.Synapse —__ The microscopic chemical gap where neurotransmitters pass messages forward.

Section 3: Classroom Lab — The Meter Stick Drop

Your Mission: Test how long it takes a sensory message to travel from your eyes, up to your cerebrum, and down to
your hand muscles!
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Directions: Partner A holds the top of a meter stick. Partner B hovers their thumb and index finger at the 0 cm
mark. Partner A drops it without warning. Partner B catches it. Record the catch distance below. Repeat 3
times, then swap roles!

« Trial 1 Catch Distance: cm « Trial 2 Catch Distance: cm « Trial 3 Catch Distance:
cm

Critical Reflection Question: Why is an automatic reflex (like pulling your hand off a scorching hot stove) much
faster than catching the dropped ruler? (Think about what organs the signal has to visit!).
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Part 3: Neuroscience Classroom Assessment

Comprehensive Evaluation — Total Points: 50

Multiple Choice (2 Points Each)

1. Which structure of the nervous system is responsible for managing automatic functions such as your
heartbeat?
A) Cerebrum  B) Cerebellum  C) Brainstem D) Spinal Cord Reflex Loop

2. What biological substance acts as the protective insulation around a neuron's axon to prevent signal
loss?
A) Neurotransmitter ~ B) Myelin Sheath ~ C) Dendrite Juice D) Cerebrospinal fluid

3. A concussion is classified under medical conditions as which type of injury?
A) Degenerative nerve disease  B) Traumatic Brain Injury (TBI)
C) Spinal cord fracture D) Involuntary reflex malfunction

4. In what chronological sequence does a nerve impulse travel through a single neuron structure?
A) Axon — Cell Body — Dendrite — Axon Terminal ~ B) Dendrite — Cell Body — Axon — Axon Terminal
C) Synapse — Axon — Dendrite — Myelin D) Axon Terminal — Myelin — Axon — Dendrite

True or False (2 Points Each)

5. When you perform an automatic reflex action, your brain must first process the choice consciously before
your muscles can move.

6. Regular physical exercise increases the levels of BDNF, which acts like a fertilizer to generate and grow
new brain cells.

7. A person must completely pass out or lose consciousness to be diagnosed with a clinical concussion.

Matching & Term Identification (2 Points Each)

Match the given clinical symptom or description to its correct neurological category:

8. Sudden feelings of extreme irritability or A. Physical Symptom
sadness after an impact.

9. Chronic dizziness, severe headaches, or B. Cognitive Symptom
double/blurry vision.

C. Emotional Symptom
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10. Feeling foggy, responding slowly, or temporary
short-term memory gaps.

Short Answer & Clinical Application (5 Points Each)

11. Describe the precise biochemical process that happens at the synapse when an electrical signal reaches
the end of an axon. How does the message hop to the next cell?

12. Explain the medical guidelines for a student returning to full sports play after experiencing a head
concussion. Why is a gradual return-to-learn plan essential before jumping back onto the field?
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Part 3: Assessment Explanatory Answer Key

1. Correct Answer: C (Brainstem). The brainstem controls involuntary, non-conscious survival tasks like
respiratory rate and blood flow rhythm. The cerebrum controls conscious thought, and the cerebellum guides
posture/coordination.

2. Correct Answer: B (Myelin Sheath). Myelin acts as a lipid-rich, high-efficiency insulation wrapper around
axons, allowing action potentials to jump along nodes rapidly instead of dissipating out into tissue.

3. Correct Answer: B (Traumatic Brain Injury). Concussions are mild TBIs resulting from acceleration or
deceleration forces where the brain shakes inside the skull, altering cellular metabolic states without visible
macro-structural bleeding on standard CT scans.

4. Correct Answer: B (Dendrite — Cell Body — Axon — Axon Terminal). Signals always move in this strict
vector. Dendrites act as inputs, the soma integrates, the axon serves as the transmission line, and terminals
release neurotransmitter outputs.

5. Answer: False. Spinal reflexes bypass the conscious cerebrum entirely. The sensory neuron synapses
directly with an interneuron in the spinal cord, activating motor pathways instantly to protect the body from
damage before pain is perceived.

6. Answer: True. Brain-Derived Neurotrophic Factor (BDNF) is upregulated by cardiovascular movement,
acting as a critical growth factor that facilitates cellular proliferation and synaptic plastic remodeling in the
hippocampus.

7. Answer: False. Statistically, fewer than 10% of concussions result in a complete loss of consciousness.
Diagnosis relies on functional tracking of cognitive, physical, and sleep changes.

8. Answer: C (Emotional Symptom). Limbic pathway disruptions cause acute shifts in mood regulation.

9. Answer: A (Physical Symptom). Vestibular and optical pathway irritation leads directly to balance issues and
headaches.

10. Answer: B (Cognitive Symptom). Prefrontal processing delays slow down speech retrieval and recall speed.
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11. Exemplary Short Answer Response (Synaptic Gap Transmission): When an electrical action potential
reaches the axon terminal, it cannot cross the physical space. It triggers the release of chemical messengers called
neurotransmitters from small storage bubbles (vesicles). These chemicals travel across the microscopic synaptic gap
and bind to specific receptor keys on the neighboring neuron's dendrite, sparking a brand-new electrical wave.

12. Exemplary Short Answer Response (Return-to-Play Rules): A student must completely rest their mind first
(Return-to-Learn) before physical play because an injured brain is highly vulnerable. Forcing cognitive or physical
work too early prolongs chemical healing. The protocol demands a step-by-step ramp-up (light movement, non-
contact practice, then full contact) and requires final clinical clearance by a medical provider to prevent life-
threatening Second Impact Syndrome.
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Part 4: Classroom Slide Deck Outline (22 Slides)

Slide 1: Welcome to Your Control Center

Core Educational Content: Title: "Your Amazing Brain: How the Nervous System Controls Everything You
Do." Presented by NeuroHelp.

Speaker Notes: "Good morning class! Today we are exploring the three pounds of super-computing power
sitting right between your ears. It governs every dream, step, and heartbeat."

Visual Elements: Bright minimalist title card with a sleek, glowing emerald-green icon of a human brain with
clean circuit board traces radiating out.

Interaction / Transition: Interactive Ask: "By a show of hands, who here thinks their brain is currently working
harder when they sleep vs. when taking a test?" Transition: Slide fade in.

Slide 2: The Core Mission

Core Educational Content: Today's Objectives: Mapping the big areas of the brain, discovering the cellular
wires called neurons, and learning how to protect our heads from injuries like concussions.

Speaker Notes: "Our goal today is to give you an owner's manual for your mind. You will learn how your brain
talks, tracks habits, and heals."

Visual Elements: Clean layout using dark slate boxes containing three distinct checkpoints labeled: Anatomy,
Micro-Cells, and Safety.

Interaction / Transition: Have an individual student read the 'Safety' bullet point aloud. Transition: Left-to-right
slide wipe.

Slide 3: Central vs. Peripheral

Core Educational Content: The Nervous System Structure. Central Nervous System (CNS) = Brain + Spinal
Cord. Peripheral Nervous System (PNS) = The branch networks reaching to fingers and toes.

Speaker Notes: "Think of the CNS as the main master computer terminal, while the PNS acts as the fiber-optic
lines reaching out to every light switch in the house."

Visual Elements: A stylized outline of a human body with the CNS lit up in rich teal, and the peripheral nerves
shown as thin branching silver lines.
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Interaction / Transition: Tell students to wiggle their toes, and explain that the peripheral system is sending
that data instantly up the spine. Transition: Push up effect.

Slide 4: The Cerebrum — The Chief Executive

Core Educational Content: The Cerebrum. Functions: Creative thought, logical problem solving, voluntary
language, mathematical calculations, and emotional integration.

Speaker Notes: "This is the large, wrinkled outer layer. Whenever you write a story, choose a path, or work
through a difficult math problem, your cerebrum is doing the heavy lifting."

Visual Elements: Highlighted cross-section isolating the upper cerebral cortex, color-shaded in bright emerald
green.

Interaction / Transition: Ask students to solve $12 imes 11$ mentally. Tell them their cerebrum just executed
that task. Transition: Zoom in focus.

Slide 5: The Cerebellum — The Movement Pilot

Core Educational Content: The Cerebellum. Primary operations: Muscle balance, posture stability, fine motor
control, and coordination loops.

Speaker Notes: "Located right at the base of the skull, the cerebellum serves as your internal pilot. It
coordinates complex, fluid sports moves so you don't fall over."

Visual Elements: Clean diagram pinpointing the small cauliflower-shaped region at the lower rear quadrant of
the skull.

Interaction / Transition: Stand up and challenge the classroom to balance on one foot for five seconds with
eyes completely closed. Transition: Cross-fade.

Slide 6: The Brainstem — The Autopilot Engine

Core Educational Content: The Brainstem. Controls: Continuous breathing, regulatory heartbeat, blood
pressure management, and automatic digestion.

Speaker Notes: "The brainstem handles tasks you never want to forget to do. It keeps you breathing steadily
all through the night while you sleep.”

Visual Elements: Graphic focusing on the central lower trunk that anchors the upper structures directly to the
spine.
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Interaction / Transition: Tell students to try holding their breath for a short time to realize how their brainstem
will eventually take back control automatically. Transition: Slide down slide.

Slide 7: Quick Check — Who is the Boss?

Core Educational Content: Interactive Mid-Review Review Scenario. Which structure operates if you trip on a
rock but instantly manage to regain your balance without falling down?

Speaker Notes: "Let's test your knowledge before we go deeper. You hit a curb on your skateboard but
recover. Which part of your brain just saved you?"

Visual Elements: A vector graphic showing a student running a race with letters A, B, and C floating near the
brain regions.

Interaction / Transition: Students hold up colored flashcards: Green for Cerebrum, Blue for Cerebellum, Red
for Brainstem. (Correct answer: Blue). Transition: Ripple dissolve.
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Slide 8: Zooming In — Meet the Neuron

Core Educational Content: Neurons are the foundational cell building blocks of the nervous system. There
are roughly 100 billion neurons forming intricate networks in your brain.

Speaker Notes: "We are zooming past the large structures down to the cellular level. These specialized cells
pass fast electrical messages back and forth."

Visual Elements: A clean microscopic rendering of a star-shaped neuron with all structural zones explicitly
labeled.

Interaction / Transition: Note that 100 billion is roughly the same as the number of stars in our galaxy.
Transition: Clockwise spiral rotation.

Slide 9: Structural Parts of a Neuron

Core Educational Content: Core Anatomy components: Dendrites (receivers), Cell Body/Soma (processor),
Axon (transmission cable), and Axon Terminals (output gates).

Speaker Notes: "Dendrites gather incoming information, the cell body runs the calculations, the axon acts as a
long copper line, and the terminals forward the message along."

Visual Elements: Clear linear diagram tracking an arrow showing the signal's direction from left to right across
the cell structure.

Interaction / Transition: Have students follow the movement pathway and point along the corresponding
diagram on Page 1 of their handouts. Transition: Push right.

Slide 10: Myelin — Your Brain's Supercharged Wire Wrap

Core Educational Content: The Myelin Sheath. It acts as a fatty insulation layer around the axon that boosts
transmission velocities up to 100 times faster than unwrapped fibers.

Speaker Notes: "Without myelin, your signals leak out and slow down to a crawl. Myelin protects the signal line
S0 you can think and react in milliseconds."

Visual Elements: Close-up graphic showing myelin segments wrapped around an axon like insulation blocks
on a household extension cord.

Interaction / Transition: [Execute the Teacher Insulated Foam Wire Demo here]. Show the uninsulated wire
vs. the insulated system. Transition: Linear slide wipe.

© 2026 NeuroHelp Public Health Initiative. All Rights Reserved. Page 13



NeuroHelp™ Education Network Middle School Neuroscience Curriculum

Slide 11: The Synapse — Crossing the Micro-Gap

Core Educational Content: The Synapse definition. Neurons never physically touch. When electricity reaches
the terminal, it triggers chemical messengers called neurotransmitters.

Speaker Notes: "When the signal hits the end of the line, it must leap across a microscopic gap. It uses
specialized chemical key packets to unlock the next cell."

Visual Elements: High-contrast graphic showing vesicles fusing with a terminal wall and releasing
neurotransmitters across the synaptic cleft.

Interaction / Transition: Prompt: "Can you name a common chemical messenger?" (Mention Dopamine or
Serotonin briefly). Transition: Dynamic zoom.

Slide 12: Learning and Habits ($LTP$)

Core Educational Content: Long-Term Potentiation ($LTP$). Cells that fire together, wire together. Regular
practice thickens myelin and transforms narrow dirt paths into concrete super-highways.

Speaker Notes: "Why is playing an instrument hard at first but easy later? Because practice builds physical
roads in your brain. Cramming creates weak paths; daily repetition builds concrete highways."

Visual Elements: Dual comparative illustrations: a faint, narrow dirt path versus a solid, wide multi-lane
highway icon.

Interaction / Transition: Ask students to name a skill they have turned into a personal brain super-highway
through practice. Transition: Color transform fade.

Slide 13: Volitional Choice vs. The Reflex Arc

Core Educational Content: Voluntary actions require full brain processing. Reflex actions loop immediately
through the spinal cord, bypassing the cerebrum entirely for split-second protection.

Speaker Notes: "When you catch a falling ball, your brain thinks about it. But if you touch a scorching iron,
your spinal cord pulls your hand back before your cerebrum even feels the pain.”

Visual Elements: Side-by-side flowcharts: Path A travels to the cortex; Path B forms a short circuit loop
straight inside the spinal column.

Interaction / Transition: [Execute the Classroom Meter Stick Drop Lab here]. Track reaction time ranges
across pairs. Transition: Split page separation.
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Slide 14: Brain Health - What is a Concussion?

Core Educational Content: A concussion is a form of Traumatic Brain Injury (TBI). It is caused by a bump,
blow, or jolt to the head or body that causes the soft brain to bounce inside the skull.

Speaker Notes: "Now let's talk about keeping this amazing computer safe. A concussion happens when an
impact makes the brain twist or shake rapidly inside your skull."

Visual Elements: Biomechanically accurate vector diagram of a skull impact showing acceleration-
deceleration force arrows inside the brain cavity.

Interaction / Transition: Emphasize that you do not need to hit your head directly—a hard hit to the body can
shake the brain enough to cause a concussion. Transition: Slide blinds entry.

Slide 15: Spotting Concussion Warning Signs

Core Educational Content: Three main areas of symptoms: Physical (headaches, dizziness), Cognitive
(feeling foggy, slow responses), and Emotional (sudden mood shifts, irritability).

Speaker Notes: "Concussions show up in different ways. A friend might complain of blurry vision, struggle to
remember basic facts, or become unusually upset.”

Visual Elements: Clear icon grid organizing symptoms into three distinct columns: a head icon for physical, a
gear icon for cognitive, and a heart icon for emotional changes.

Interaction / Transition: Ask students to identify which category "feeling unusually sad after a head bump"
falls under. (Answer: Emotional). Transition: Block fade.

Slide 16: Red Flags — When to Seek Emergency Help

Core Educational Content: Critical danger signs: Fainting or losing consciousness, repeated vomiting, a
headache that gets progressively worse, slurred speech, or unequal pupil sizes.

Speaker Notes: "If any of these critical red flags appear after a head injury, it is an emergency. The person
needs to be evaluated by a medical professional immediately."

Visual Elements: High-visibility warning box styled in deep slate and red accents, featuring a clear siren alert
icon next to the bulleted checklist.

Interaction / Transition: Direct the class to highlight this specific red flag box on their handouts. Transition:
Bold highlight flash.
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Slide 17: Concussion Myths vs. Medical Facts

Core Educational Content: Myth: You must pass out to have a concussion. (Fact: Over 90% do not). Myth: A
CT scan will always show a concussion. (Fact: Concussions are functional injuries, not structural tears).

Speaker Notes: "Don't fall for old misconceptions. A person can have a severe concussion while remaining
completely awake. Standard imaging scans usually look completely normal."

Visual Elements: A side-by-side comparison chart with red 'X' marks for myths and bright green checkmarks
for verified clinical facts.

Interaction / Transition: Call on volunteers to explain why relying on "waking someone up every hour" is an
outdated myth. Transition: Horizontal flip.

Slide 18: The Recovery Plan — Return-to-Learn First

Core Educational Content: The Brain Recovery Protocol. Step 1: Cognitive Rest (no screens, limited
reading). Step 2: Modified school days. Mental recovery must happen before returning to physical sports.

Speaker Notes: "If your brain is bruised or injured, it needs rest to heal. You must return to learning and
everyday classroom tasks before you can safely return to sports play."

Visual Elements: A stepped timeline graphic leading from a 'Rest' icon up to a classroom desk icon, and
finally to an athletic field icon.

Interaction / Transition: Discussion: "Why are cell phone screens harmful to an injured brain?" (Explain that
light and fast processing strains a healing mind). Transition: Staged staircase reveal.

Slide 19: Second Impact Syndrome — The Danger of Rushing

Core Educational Content: Second Impact Syndrome ($SIS$). Returning to sports before a concussion has
fully healed leaves the brain vulnerable. A second minor bump can cause rapid, life-threatening swelling.

Speaker Notes: "When in doubt, sit it out. Rushing back to a game before your brain fully heals is extremely
dangerous. A second impact can cause serious, permanent damage."

Visual Elements: A bold warning panel highlighted in bright teal accents with clear text: "When in Doubt, Sit It
Out!"

Interaction / Transition: Have the entire classroom repeat the safety phrase aloud: "When in doubt, sit it out!"
Transition: Pulse animation zoom.
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Slide 20: Fueling and Growing Your Brain

Core Educational Content: Protecting your brain daily. Brain-Derived Neurotrophic Factor (BDNF) is released
during 60 minutes of daily exercise. Protect your myelin by eating healthy fats and getting 9—11 hours of sleep.

Speaker Notes: "You can actively grow your brain cells. Cardiovascular exercise acts like fertilizer for your
mind by releasing BDNF, while quality sleep flushes out cellular waste."

Visual Elements: Icons of an apple, a running shoe, and a crescent sleeping moon arranged cleanly across
an emerald-tinted block.

Interaction / Transition: Quick survey: "Who here achieved at least 9 hours of sleep last night?" Transition:
Smooth upward scroll.

Slide 21: Final Summary Checklist

Core Educational Content: Key takeaways: The brainstem, cerebellum, and cerebrum manage your body.
Neurons communicate across synapses using electrical and chemical signals. Protect your brain from impacts.

Speaker Notes: "Let's review what we've learned today. Your brain is a powerful system of interacting
networks. Protect it, fuel it with good food and rest, and always prioritize safety over a game."

Visual Elements: A scannable bulleted summary card using the core NeuroHelp deep slate and bright teal
colors.

Interaction / Transition: Final opportunity for students to ask questions before the assessment block begins.
Transition: Fade to high contrast.

Slide 22: Show What You Know!

Core Educational Content: Transition to the Individual Learning Evaluation Check. Clear desks and prepare
handouts for the 15-Question Classroom Quiz.

Speaker Notes: "Time to show off your new neuroscience expertise! Clear your desks except for your handout
packet and a pencil. Good luck!"

Visual Elements: Closing slide featuring the NeuroHelp emblem and the closing motto: "Brain Health
Awareness Made Accessible."

Interaction / Transition: Hand out the standalone quiz papers or direct students to complete the final section
of their workbook. Transition: Static finish fade.
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