NEUROHELP

THE FUNCTIONAL & VASCULAR BRAIN
COMPLETE 45-MINUTE STANDARD CURRICULUM LESSON PLAN

Duration: 45 Minutes Topic: Neuroanatomy, Neural Pathways, and Cerebral Blood Supply

Educational Overview: This comprehensive framework links macro-scale cerebral geography directly with
micro-scale tracking pathways and localized vascular mechanics. Students discover how specialized regions
cooperate via physical white-matter structures, how electrical motor commands cross hemispheric divides,
and why localized structural damage yields distinctive clinical pathologies.

. CURRICULAR OBJECTIVES & STANDARDS ALIGNMENT

By the end of this module, students will achieve textbook-level competency in the following dimensions:

« Structural Identification: Define boundaries separating major lobes, and isolate localized functions within
specialized gyri and hemispheres.

» Pathway Tracing: Trace neural cascades along both multi-neuron efferent descending motor networks
and afferent crossing sensory loops.

* Vascular Correlation: Explain anatomical redundancy within cranial blood loops, detailing why focal
ischemia triggers localized physiological failure.

Il. COMPREHENSIVE 45-MINUTE TIMELINE

DURATION LESSON SEGMENT & FOCUS INSTRUCTIONAL METHODOLOGY &

DELIVERABLES

00:00 - 00:07 Segment 1: Cranial Geography & Introduce boundaries of frontal, parietal, temporal,
Cortical Mapping and occipital zones. Contrast functions of the
motor and sensory gyri separated by the central
sulcus.

00:07 - 00:17 Segment 2: Corticospinal & Language Deconstruct descend paths through internal

Tracts capsules. Track pyramidal decussation at the
medulla. Diagram left-hemisphere communication
loops.

00:17 - 00:27 Segment 3: Cranial Vascular Rings Map systemic flows intersecting the Circle of Willis.
Trace backup circulation paths during a vascular
blockage.

00:27 - 00:40 Segment 4: Clinical Application Activity
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Engage students in real-world scenarios. Analyze
behavioral deficits to locate specific vascular
lesions.

00:40 - 00:45 Segment 5: Synthesis & Review Conduct final checkpoint evaluations. Preview
clinical diagnostics based on structural mapping.

lll. CORE CONTENT MODULES & DISCUSSION GUIDES

MODULE 1: CORTICAL GEOGRAPHY & SPATIAL MAPPING (7 MINUTES)

The human brain separates higher executive computing, localized sensory awareness, and raw physical
actions into distinct areas. The Central Sulcus acts as a primary anatomical boundary line: it completely
isolates motor commands from sensory input.

 Frontal Lobe: Manages executive decisions, rational planning, and voluntary movement coordination.

* Primary Motor Cortex (Precentral Gyrus): Positioned directly anterior to the central sulcus. Organizes
physical movements using a point-by-point body map (motor homunculus).

* Primary Somatosensory Cortex (Postcentral Gyrus): Positioned directly posterior to the central sulcus.
Receives physical touch signals from across the body.

* Parietal Lobe: Processes spatial awareness and integrates diverse sensory inputs.
» Temporal Lobe: Manages language comprehension, auditory processing, and memory storage.

* Occipital Lobe: Evaluates incoming raw visual information.

DISCUSSION PROMPT FOR STUDENTS:

"Look at how the motor and sensory cortex sit right next to each other across the central sulcus. Why is this
side-by-side layout useful when you need to react quickly to a sudden physical sensation?"

MODULE 2: NEURAL PATHWAYS & DECUSSATION MECHANICS (10 MINUTES)

Electrical and chemical signals rely on structured white-matter pathways to travel between the cortex and the
rest of the body. This lesson focuses on two core neural networks:

1. The Corticospinal Tract (Movement Pathway): High-speed motor commands originate in the Precentral
Gyrus. These signals travel inward through the internal capsule, descend into the brainstem, and cross
over at the Pyramidal Decussation in the lower medulla. This crossover explains why the left hemisphere
controls the right side of the body.

2. The Language Loop (Left Hemisphere): Speech depends on a dedicated left-hemisphere path. Broca's
Area (motor speech production) connects directly to Wernicke's Area (language processing) through a
thick white-matter bridge called the Arcuate Fasciculus. Damage anywhere along this loop causes specific
communication disorders known as aphasias.

CLASSROOM DEMO: TRACKING SIGNAL CROSSINGS

Have students tap their right index finger. Ask them to trace the exact path of that signal, starting from the upper
motor neurons in the left precentral gyrus, descending through the internal capsule, crossing over at the pyramidal
decussation in the medulla, traveling down the lateral corticospinal tract, and exiting the spinal cord.
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MODULE 3: VASCULAR ARCHITECTURE & THE CIRCLE OF WILLIS (10 MINUTES)

The brain uses an immense amount of energy and needs continuous blood flow. To protect this vital supply,
the base of the brain features a built-in backup loop called the Circle of Willis. This ring links the internal
carotid arteries and the basilar network through connecting blood vessels:

* Anterior Cerebral Artery (ACA) & Anterior Communicating Artery (ACom)

» Middle Cerebral Artery (MCA): Branches outward to supply the primary lateral surfaces of the
hemispheres.

* Posterior Cerebral Artery (PCA) & Posterior Communicating Arteries (PCom)
If an artery below the loop becomes blocked, blood can flow in reverse around the ring to keep oxygen

moving to the tissue. However, if a blockage occurs in a branch outside the loop, like the MCA, the
downstream brain tissue loses its supply, leading to a stroke.

DISCUSSION PROMPT FOR STUDENTS:

"Why did evolution favor a circular loop over direct, independent pipelines? What happens to collateral blood
flow if a clot forms in a branch outside the main loop?"

IV. INTERACTIVE LEARNING ACTIVITY (13 MINUTES)

CLINICAL CASE STUDY ANALYSIS: LOCALIZING A STROKE

Scenario: A patient arrives at the emergency room with sudden, severe weakness on the right side of
their face and right arm. They can understand spoken questions completely, but they struggle to find
words and speak in broken sentences.

Student Tasks & Diagnostic Prompts:

1. Identify which hemisphere contains the damage based on the patient's right-sided weakness.

2. Pinpoint the specific language region affected. Is this an expressive (Broca's) or receptive (Wernicke's)
deficit?

3. Determine which major vessel outside the Circle of Willis supplies these specific areas. (Hint: The
Middle Cerebral Artery supplies the lateral motor cortex and lateral language zones).

V. LESSON SYNTHESIS & EVALUATION (5 MINUTES)

Review the critical connection between structural anatomy and clinical outcomes. Emphasize that
neuroanatomy is a dynamic, interconnected map where spatial coordinates dictate clinical effects.

» Quick Checkpoint Question 1: Where do descending motor fibers cross hemispheres? (Answer: At the
Pyramidal Decussation in the caudal medulla).

» Quick Checkpoint Question 2: What connects Broca's and Wernicke's areas? (Answer: The Arcuate
Fasciculus).
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* Quick Checkpoint Question 3: Which gyrus sits directly behind the central sulcus? (Answer: The
Postcentral Gyrus / Primary Somatosensory Cortex).

Anatomical representations simplified for educational purposes. © 2026 NeuroHelp™ Network. All rights reserved.

NeuroHelp™ Education Network Classroom Resources Page 4 of 4



	NeuroHelp
	I. Curricular Objectives & Standards Alignment
	II. Comprehensive 45-Minute Timeline
	III. Core Content Modules & Discussion Guides
	Module 1: Cortical Geography & Spatial Mapping (7 Minutes)
	Module 2: Neural Pathways & Decussation Mechanics (10 Minutes)
	Module 3: Vascular Architecture & the Circle of Willis (10 Minutes)

	IV. Interactive Learning Activity (13 Minutes)
	V. Lesson Synthesis & Evaluation (5 Minutes)


