NERVOUS SYSTEM CONCEPT MAP ANSWER KEY

NERVOUS SYSTEM CONCEPT MAP ANSWER KEY IS A CRUCIAL RESOURCE FOR STUDENTS AND EDUCATORS ALIKE, AIMING TO
DEMYSTIFY THE INTRICATE WORKINGS OF THE HUMAN NERVOUS SYSTEM. THIS ARTICLE SERVES AS A COMPREHENSIVE GUIDE,
EXPLORING THE FUNDAMENTAL COMPONENTS OF A NERVOUS SYSTEM CONCEPT MAP, PROVIDING DETAILED ANSWERS AND
EXPLANATIONS TO COMMON QUESTIONS, AND OFFERING INSIGHTS INTO EFFECTIVE STUDY STRATEGIES. WE WILL DELVE INTO THE
MAJOR DIVISIONS OF THE NERVOUS SYSTEM, THE ROLES OF NEURONS AND GLIA, NEUROTRANSMITTERS, SENSORY PATHWAYS,
MOTOR CONTROL, AND THE CENTRAL PROCESSING UNITS LIKE THE BRAIN AND SPINAL CORD. UNDERSTANDING THESE
INTERCONNECTED ELEMENTS THROUGH A CONCEPT MAP IS ESSENTIAL FOR GRASPING THE COMPLEXITY OF NEURAL FUNCTION. THIS
GUIDE WILL EQUIP YOU WITH THE KNOWLEDGE TO BUILD, INTERPRET, AND UTILIZE A NERVOUS SYSTEM CONCEPT MAP
EFFECTIVELY, MAKING IT AN INDISPENSABLE TOOL FOR LEARNING AND REVIEW.

e |INTRODUCTION TO NERVOUS SYSTEM CONCEPT MAPS

o UNDERSTANDING THE CENTRAL NErvous SysTem (CNS)

o EXPLORING THE PerIPHERAL NErRVOUS SysTEM (PNS)

o NEURONS: THE BuiLDING BLocks oF NEurAL COMMUNICATION

o GLIAL CELLS: THE ESSENTIAL SUPPORT SYSTEM

® NEUROTRANSMITTERS: THE CHEMICAL MESSENGERS

® SENSORY PATHWAYS AND INFORMATION PROCESSING

e MoTor ConNTROL AND QUTPUT

o THe BraIN: CoMMAND CENTER OF THE NERVOUS SYSTEM

o THE SPINAL CoRrD: THE INFORMATION HIGHWAY

o CoMMoN Nervous SYSTEM CoNCEPT MAP EXERCISES AND ANSWERS

o Tips FOrR CREATING AND UsING Your OwN CONCEPT MAP

UNDERSTANDING THE CENTRAL NErvous SysTeM (CNS) ConcerT MaP

THe CenTrRAL Nervous SysTem (CNS) IS THE PRIMARY PROCESSING AND CONTROL CENTER OF THE BODY. |T COMPRISES THE
BRAIN AND THE SPINAL CORD. A WELL-STRUCTURED NERVOUS SYSTEM CONCEPT MAP WILL VISUALLY REPRESENT THE
HIERARCHICAL ORGANIZATION AND FUNCTIONAL RELATIONSHIPS WITHIN THE CNS. KEY ELEMENTS TO INCLUDE ARE THE MAJOR
SUBDIVISIONS OF THE BRAIN, SUCH AS THE CEREBRUM, CEREBELLUM, AND BRAINSTEM, AND THEIR RESPECTIVE FUNCTIONS.
UNDERSTANDING THE CNS IS FUNDAMENTAL TO GRASPING HOW THE BODY RECEIVES, PROCESSES, AND RESPONDS TO STIMULI.
\X/HEN CREATING OR ANALYZING A CONCEPT MAP, ENSURE THAT THE CONNECTIONS BETWEEN THESE BRAIN REGIONS AND THE
SPINAL CORD ARE CLEARLY DELINEATED.

MaJor BrAIN Divisions IN A CNS CoNcepT MAP

A DETAILED CONCEPT MAP OF THE CNS WILL HIGHLIGHT THE MAJOR DIVISIONS OF THE BRAIN. THE CEREBRUM, THE LARGEST
PART, IS RESPONSIBLE FOR HIGHER-LEVEL FUNCTIONS LIKE THOUGHT, MEMORY, AND VOLUNTARY MOVEMENT. IT IS FURTHER



DIVIDED INTO LOBES: FRONTAL, PARIETAL, TEMPORAL, AND OCCIPITAL, EACH WITH SPECIALIZED ROLES. THE CEREBELLUM,
LOCATED AT THE BACK OF THE BRAIN, COORDINATES VOLUNTARY MOVEMENTS, POSTURE, BALANCE, AND EQUILIBRIUM. THE
BRAINSTEM, CONNECTING THE CEREBRUM AND CEREBELLUM TO THE SPINAL CORD, CONTROLS ESSENTIAL LIFE FUNCTIONS SUCH AS
BREATHING, HEART RATE, AND SLEEP-WAKE CYCLES. VISUALIZING THESE DIVISIONS AND THEIR INTERCONNECTIONS IS VITAL FOR A
COMPLETE UNDERSTANDING.

THe RoLE ofF THE SPINAL CorD IN THE CNS

THE SPINAL CORD ACTS AS A CONDUIT FOR NEURAL SIGNALS TRAVELING BETWEEN THE BRAIN AND THE REST OF THE BODY. IT IS
ALSO CAPABLE OF INDEPENDENTLY PROCESSING CERTAIN REFLEXES. IN A NERVOUS SYSTEM CONCEPT MAP, THE SPINAL CORD
SHOULD BE DEPICTED AS A LONG, CYLINDRICAL STRUCTURE EXTENDING FROM THE BRAINSTEM DOWN THE VERTEBRAL COLUMN. ITs
SEGMENTS, INCLUDING CERVICAL, THORACIC, LUMBAR, AND SACRAL REGIONS, CAN BE FURTHER ELABORATED TO SHOW THE
ORIGINS OF SPINAL NERVES. THE RELATIONSHIP BETWEEN THE SPINAL CORD AND DESCENDING MOTOR TRACTS AND ASCENDING
SENSORY TRACTS NEEDS TO BE CLEARLY ILLUSTRATED.

ExPLORING THE PerIPHERAL NErvVous SysTeM (PNS) ConcerT Map

THe PerIPHERAL NERVOUS SYSTEM (PNS) ENCOMPASSES ALL THE NEURAL TISSUE OUTSIDE THE CNS, INCLUDING NERVES AND
GANGLIA. ITS PRIMARY ROLE IS TO CONNECT THE CNS TO THE LIMBS AND ORGANS, FACILITATING COMMUNICATION BETWEEN THE
CENTRAL PROCESSING UNIT AND THE EXTERNAL ENVIRONMENT. A COMPREHENSIVE NERVOUS SYSTEM CONCEPT MAP DETAILING THE
PNS WILL BREAK IT DOWN INTO ITS TWO MAIN BRANCHES: THE SOMATIC NERVOUS SYSTEM AND THE AUTONOMIC NERVOUS
SYSTEM. EACH BRANCH HAS DISTINCT FUNCTIONS AND PATHWAYS THAT ARE CRUCIAL TO UNDERSTAND FOR A COMPLETE
PICTURE OF NEURAL OPERATION.

SoMATIC NErRVoUs SYSTEM COMPONENTS AND FUNCTIONS

THE SOMATIC NERVOUS SYSTEM IS RESPONSIBLE FOR VOLUNTARY MOTOR CONTROL AND TRANSMITTING SENSORY INFORMATION
FROM THE SKIN, MUSCLES, AND JOINTS TO THE CNS. IN A CONCEPT MAP, THIS WOULD INCLUDE AFFERENT (SENSORY) NEURONS
THAT CARRY INFORMATION TOWARDS THE CNS AND EFFERENT (MOTOR) NEURONS THAT CARRY COMMANDS FROM THE CNS To
SKELETAL MUSCLES. KEY SENSORY RECEPTORS LIKE MECHANORECEPTORS, THERMORECEPTORS, AND NOCICEPTORS CAN BE
ASSOCIATED WITH THIS SYSTEM. UNDERSTANDING THE SOMATIC NERVOUS SYSTEM IS KEY TO COMPREHENDING HOW WE
INTERACT WITH OUR ENVIRONMENT CONSCIOUSLY.

AuUTONOoMIC NERVOUS SYSTEM DIVISIONS: SYMPATHETIC AND PARASYMPATHETIC

THE AUTONOMIC NERVOUS SYSTEM (ANS) CONTROLS INVOLUNTARY BODILY FUNCTIONS, SUCH AS HEART RATE, DIGESTION,
AND RESPIRATION. |T IS FURTHER DIVIDED INTO THE SYMPATHETIC AND PARASYMPATHETIC BRANCHES, WHICH OFTEN HAVE
OPPOSING EFFECTS TO MAINTAIN HOMEOSTASIS. THE SYMPATHETIC NERVOUS SYSTEM IS TYPICALLY ASSOCIATED WITH THE
“FIGHT-OR-FLIGHT” RESPONSE, INCREASING HEART RATE AND DIVERTING BLOOD FLOW TO MUSCLES. THE PARASYMPATHETIC
NERVOUS SYSTEM, CONVERSELY, PROMOTES “REST AND DIGEST” FUNCTIONS, SLOWING HEART RATE AND AIDING DIGESTION. A
CONCEPT MAP SHOULD CLEARLY DIFFERENTIATE THESE TWO SYSTEMS, THEIR NEUROTRANSMITTERS, AND THEIR TARGET ORGANS.

NeuroNs: THe BUILDING BLocks oF NEURAL CoMMUNICATION CONCEPT MaAP

NEURONS, OR NERVE CELLS, ARE THE FUNDAMENTAL UNITS OF THE NERVOUS SYSTEM RESPONSIBLE FOR TRANSMITTING
INFORMATION THROUGHOUT THE BODY. A CONCEPT MAP FOCUSING ON NEURONS WILL DETAIL THEIR STRUCTURE, TYPES, AND



THE PROCESS OF NEURAL IMPULSE TRANSMISSION. [UNDERSTANDING THE NEURON IS PARAMOUNT TO UNDERSTANDING ALL
NERVOUS SYSTEM FUNCTIONS. THE KEY COMPONENTS OF A NEURON, SUCH AS THE CELL BODY, DENDRITES, AXON, AND AXON
TERMINAL, MUST BE ACCURATELY REPRESENTED AND THEIR ROLES EXPLAINED IN THE CONTEXT OF SIGNAL CONDUCTION.

NEURON STRUCTURE: DENDRITES, SOMA, AND AXON

THE TYPICAL NEURON CONSISTS OF A CELL BODY (SOMA) CONTAINING THE NUCLEUS AND ORGANELLES, DENDRITES THAT RECEIVE
SIGNALS FROM OTHER NEURONS, AND AN AXON, A LONG PROJECTION THAT TRANSMITS SIGNALS TO OTHER CELLS. A CONCEPT
MAP WOULD ILLUSTRATE THESE STRUCTURES AND THEIR CONNECTIONS. THE DENDRITES BRANCH OUT TO FORM SYNAPTIC
CONNECTIONS WITH OTHER NEURONS, WHILE THE AXON CARRIES THE ELECTRICAL SIGNAL AWAY FROM THE CELL BODY. THE
MYELIN SHEATH, WHICH INSULATES THE AXON AND SPEEDS UP SIGNAL TRANSMISSION, IS ANOTHER CRITICAL COMPONENT TO
DEPICT.

TyPes oF NEURONS AND THEIR ROLES

NEURONS CAN BE CLASSIFIED BASED ON THEIR STRUCTURE AND FUNCTION. SENSORY NEURONS (AFFERENT) TRANSMIT SIGNALS
FROM SENSORY RECEPTORS TO THE CNS. MOTOR NEURONS (EFFERENT) CARRY SIGNALS FROM THE CNS TO EFFECTORS
(MUSCLES OR GLANDS). INTERNEURONS ARE FOUND WITHIN THE CNS AND CONNECT NEURONS TO OTHER NEURONS, PLAYING A
CRUCIAL ROLE IN PROCESSING INFORMATION. A CONCEPT MAP CAN CATEGORIZE NEURONS AND SHOW THEIR DIRECTIONAL FLOW
OF INFORMATION, HIGHLIGHTING THEIR UNIQUE CONTRIBUTIONS TO NEURAL CIRCUITS.

GLIAL CeLLS: THE ESSENTIAL SUPPORT SYSTEM CONCEPT MAP

\W/HILE NEURONS ARE THE PRIMARY INFORMATION CARRIERS, GLIAL CELLS ARE ESSENTIAL FOR SUPPORTING, NOURISHING, AND
PROTECTING NEURONS. THESE OFTEN-OVERLOOKED CELLS ARE CRITICAL FOR PROPER NERVOUS SYSTEM FUNCTION. A CONCEPT
MAP ON GLIAL CELLS SHOULD IDENTIFY THE DIFFERENT TYPES AND THEIR SPECIFIC ROLES. W/ ITHOUT ADEQUATE GLIAL SUPPORT,
NEURONAL ACTIVITY WOULD BE SEVERELY COMPROMISED, IMPACTING EVERYTHING FROM BASIC REFLEXES TO COMPLEX COGNITIVE
PROCESSES.

Typres oF GLIAL CeLLs AND THEIR FUNCTIONS

THERE ARE SEVERAL TYPES OF GLIAL CELLS, EACH WITH DISTINCT FUNCTIONS. IN THE CNS, ASTROCYTES PROVIDE STRUCTURAL
SUPPORT, REGULATE THE EXTRACELLULAR ENVIRONMENT , AND CONTRIBUTE TO THE BLOOD~BRAIN BARRIER. OLIGODENDROCYTES
PRODUCE MYELIN SHEATHS THAT INSULATE AXONS, SPEEDING UP NERVE IMPULSE CONDUCTION. MICROGLIA ACT AS IMMUNE
CELLS, CLEARING DEBRIS AND PROTECTING AGAINST PATHOGENS. EPENDYMAL CELLS LINE THE VENTRICLES AND PRODUCE
CEREBROSPINAL FLUID. IN THE PNS, SCHWANN CELLS PRODUCE MYELIN SHEATHS, AND SATELLITE CELLS SURROUND NEURON CELL
BODIES IN GANGLIA, PROVIDING SUPPORT AND REGULATING THE ENVIRONMENT.

NEUROTRANSMITTERS: THE CHEMICAL MESSENGERS CONCEPT MAP

NEUROTRANSMITTERS ARE CHEMICAL MESSENGERS THAT TRANSMIT SIGNALS ACROSS SYNAPSES, THE JUNCTIONS BETWEEN
NEURONS. THEY ARE FUNDAMENTAL TO NEURAL COMMUNICATION AND ARE INVOLVED IN A VAST ARRAY OF BODILY FUNCTIONS
AND BEHAVIORS. A CONCEPT MAP FOCUSED ON NEUROTRANSMITTERS WILL EXPLORE THEIR CLASSIFICATION, SYNTHESIS,
RELEASE, AND ACTION AT THE SYNAPSE. UNDERST ANDING NEUROTRANSMITTERS IS KEY TO UNDERSTANDING HOW NEURAL
SIGNALS ARE PASSED FROM ONE NEURON TO THE NEXT.



MAJOR NEUROTRANSMITTERS AND THEIR EFFECTS

KEY NEUROTRANSMITTERS INCLUDE ACETYLCHOLINE, WHICH PLAYS A ROLE IN MUSCLE CONTRACTION AND MEMORY, DOPAMINE,
INVOLVED IN REWARD, MOTIVATION, AND MOTOR CONTROL,; SEROTONIN, AFFECTING MOOD, SLEEP, AND APPETITE,
NOREPINEPHRINE, INVOLVED IN ALERTNESS AND THE STRESS RESPONSE, AND GABA, AN INHIBITORY NEUROTRANSMITTER THAT
REDUCES NEURONAL EXCITABILITY. A CONCEPT MAP CAN LINK SPECIFIC NEUROTRANSMITTERS TO THEIR PRIMARY FUNCTIONS AND
ASSOCIATED DISORDERS WHEN THEIR LEVELS ARE IMBALANCED. THE DISTINCTION BETWEEN EXCITATORY AND INHIBITORY
NEUROTRANSMITTERS IS ALSO A CRITICAL ASPECT.

SYNAPTIC TRANSMISSION: THE PROCESS

SYNAPTIC TRANSMISSION INVOLVES THE RELEASE OF NEUROTRANSMITTERS FROM THE PRESYNAPTIC NEURON'S AXON TERMINAL
INTO THE SYNAPTIC CLEFT. THESE NEUROTRANSMITTERS THEN BIND TO RECEPTORS ON THE POSTSYNAPTIC NEURON'S DENDRITES
OR CELL BODY, CAUSING A CHANGE IN ITS MEMBRANE POTENTIAL. THIS CAN EITHER EXCITE OR INHIBIT THE POSTSYNAPTIC
NEURON. A CONCEPT MAP CAN VISUALLY REPRESENT THIS PROCESS, DETAILING THE STEPS FROM ACTION POTENTIAL ARRIVAL AT
THE AXON TERMINAL TO THE GENERATION OF A POSTSYNAPTIC POTENTIAL.

SENSORY PATHWAYS AND INFORMATION ProOCESSING CONCEPT MAP

SENSORY PATHWAYS ARE THE ROUTES BY WHICH SENSORY INFORMATION TRAVELS FROM THE PERIPHERY TO THE CNS FOR
INTERPRETATION. THIS INTRICATE SYSTEM ALLOWS US TO PERCEIVE OUR ENVIRONMENT. A CONCEPT MAP ON SENSORY
PATHWAYS WILL ILLUSTRATE THE JOURNEY OF SENSORY SIGNALS, FROM RECEPTOR ACTIVATION TO PROCESSING IN SPECIFIC
BRAIN REGIONS. UUNDERSTANDING THESE PATHWAYS IS ESSENTIAL FOR UNDERSTANDING SENSATION AND PERCEPTION.

FrROM RECEPTOR TO BRAIN: THE SENSORY JOURNEY

SENSORY INFORMATION BEGINS WITH SPECIALIZED SENSORY RECEPTORS (E.G.l PHOTORECEPTORS IN THE EYE, MECHANORECEPTORS
IN THE SKIN) THAT DETECT SPECIFIC STIMULI. THIS DETECTION TRIGGERS A NERVE IMPULSE THAT TRAVELS ALONG SENSORY
NEURONS TO THE SPINAL CORD AND THEN ASCENDS THROUGH VARIOUS TRACTS TO RELAY STATIONS IN THE BRAINSTEM,
THALAMUS, AND ULTIMATELY TO THE SENSORY CORTEX FOR CONSCIOUS PERCEPTION. THE CONCEPT MAP SHOULD SHOW THE
DIFFERENT TYPES OF SENSORY RECEPTORS AND THEIR CORRESPONDING PATHWAYS.

PROCESSING SENSORY INFORMATION IN THE CNS

ONCE SENSORY INFORMATION REACHES THE CNS, IT IS PROCESSED AND INTERPRETED. THIS INVOLVES COMPLEX NEURAL CIRCUITS
IN VARIOUS BRAIN AREAS. FOR EXAMPLE, VISUAL INFORMATION IS PROCESSED IN THE OCCIPITAL LOBE, AUDITORY INFORMATION
IN THE TEMPORAL LOBE, AND SOMATOSENSORY INFORMATION IN THE PARIETAL LOBE. THE INTEGRATION OF SENSORY INPUT
ALLOWS US TO MAKE SENSE OF OUR SURROUNDINGS AND REACT APPROPRIATELY. THE CONCEPT MAP CAN HIGHLIGHT THESE
PROCESSING CENTERS AND THE TYPES OF SENSORY INFORMATION THEY HANDLE.

MoTor CoNTRoOL AND OUTPUT CONCEPT MAP

MOTOR CONTROL REFERS TO THE PROCESSES BY WHICH THE NERVOUS SYSTEM PLANS, INITIATES, AND EXECUTES VOLUNTARY
AND INVOLUNTARY MOVEMENTS. THIS INVOLVES A COMPLEX INTERPLAY BETWEEN THE CNS AND THE PNS. A CONCEPT MAP ON
MOTOR CONTROL WILL OUTLINE THE DESCENDING PATHWAYS FROM THE BRAIN TO THE SPINAL CORD AND THE EFFERENT NEURONS



THAT INNERVATE MUSCLES.

DESCENDING MOTOR PATHWAYS

MOTOR COMMANDS ORIGINATE IN THE MOTOR CORTEX OF THE CEREBRUM AND TRAVEL DOWN THROUGH DESCENDING PATHWAYS,
SUCH AS THE CORTICOSPINAL TRACT. THESE PATHWAYS TRANSMIT SIGNALS THAT CONTROL SKELETAL MUSCLE ACTIVITY.
DIFFERENT TRACTS ARE RESPONSIBLE FOR DIFFERENT ASPECTS OF MOVEMENT, SUCH AS FINE MOTOR SKILLS VERSUS GROSS
MOTOR MOVEMENTS. A CONCEPT MAP CAN DIFFERENTIATE BETWEEN THESE PATHWAYS AND THEIR ORIGINS IN THE BRAIN.

INNERVATION OF MUSCLES AND REFLEXES

EFFERENT NEURONS FROM THE SPINAL CORD DIRECTLY INNERVATE SKELETAL MUSCLES, CAUSING THEM TO CONTRACT AND
PRODUCE MOVEMENT. THE NERVOUS SYSTEM ALSO CONTROLS INVOLUNTARY MOVEMENTS AND REFLEXES, WHICH ARE RAPID,
AUTOMATIC RESPONSES TO STIMULI. REFLEX ARCS, OFTEN INVOLVING THE SPINAL CORD DIRECTLY, BYPASS CONSCIOUS BRAIN
PROCESSING FOR FASTER REACTIONS. A CONCEPT MAP CAN ILLUSTRATE THE NEUROMUSCULAR JUNCTION AND THE MECHANISMS
OF MUSCLE CONTRACTION, AS WELL AS THE PATHWAYS INVOLVED IN COMMON REFLEXES.

THe BRAIN: CoMMAND CENTER OF THE NERVOUS SYSTEM CONCEPT MAP

THE BRAIN IS THE MOST COMPLEX ORGAN IN THE HUMAN BODY AND THE CENTRAL COMMAND CENTER FOR THE NERVOUS SYSTEM.
[TS INTRICATE STRUCTURE AND VAST NETWORK OF NEURONS ALLOW FOR THOUGHT, EMOTION, MEMORY, AND CONTROL OF
BODILY FUNCTIONS. A CONCEPT MAP OF THE BRAIN SHOULD DETAIL ITS MAJOR STRUCTURES, THEIR FUNCTIONS, AND THE
CONNECTIONS BETWEEN THEM. UNDERSTANDING THE BRAIN IS KEY TO UNDERSTANDING CONSCIOUSNESS AND BEHAVIOR.

CereBrAL CorTEX: LoBes AND THEIR FUNCTIONS

THE CEREBRAL CORTEX, THE OUTERMOST LAYER OF THE CEREBRUM, IS RESPONSIBLE FOR HIGHER COGNITIVE FUNCTIONS. IT1s
DIVIDED INTO FOUR LOBES: THE FRONTAL LOBE (PLANNING, DECISION-MAKING, VOLUNTARY MOVEMENT), THE PARIETAL LOBE
(PROCESSING SENSORY INFORMATION, SPATIAL NAVIGATION), THE TEMPORAL LOBE (AUDITORY PROCESSING, MEMORY,
LANGUAGE), AND THE OCCIPITAL LOBE (VISUAL PROCESSING). A CONCEPT MAP CAN CLEARLY DELINEATE THESE LOBES AND
ASSOCIATE THEM WITH SPECIFIC FUNCTIONS AND ASSOCIATED CONCEPTS LIKE BROCA'S AND WERNICKE'S AREAS.

SUBCORTICAL STRUCTURES AND THEIR ROLES

BENEATH THE CEREBRAL CORTEX LIE NUMEROUS SUBCORTICAL STRUCTURES THAT PLAY VITAL ROLES. THE THALAMUS ACTS AS
A RELAY STATION FOR SENSORY INFORMATION. THE HYPOTHALAMUS REGULATES ESSENTIAL BODILY FUNCTIONS LIKE
TEMPERATURE, HUNGER, AND THIRST, AND CONTROLS THE ENDOCRINE SYSTEM. THE BASAL GANGLIA ARE INVOLVED IN MOTOR
CONTROL AND LEARNING. THE LIMBIC SYSTEM, INCLUDING THE AMYGDALA AND HIPPOCAMPUS, IS CRUCIAL FOR EMOTIONS,
MOTIVATION, AND MEMORY FORMATION. THESE STRUCTURES AND THEIR INTERCONNECTEDNESS SHOULD BE A FOCUS OF A
COMPREHENSIVE BRAIN CONCEPT MAP.

THe SPINAL CorD: THE INFORMATION HIGHWAY CONCEPT MAP



THE SPINAL CORD, EXTENDING FROM THE BRAINSTEM, SERVES AS THE PRIMARY PATHWAY FOR INFORMATION TRAVELING BETWEEN
THE BRAIN AND THE REST OF THE BODY. |T IS ALSO THE CENTER FOR MANY REFLEX ACTIVITIES. A CONCEPT MAP OF THE SPINAL
CORD SHOULD ILLUSTRATE ITS STRUCTURE, ORGANIZATION, AND THE PATHWAYS THAT TRAVERSE IT.

SPINAL CorD ANATOMY AND ORGANIZATION

THE SPINAL CORD IS SEGMENTED, WITH DIFFERENT REGIONS CORRESPONDING TO CERVICAL, THORACIC, LUMBAR, AND SACRAL
NERVES. INTEIENALLYI IT IS ORGANIZED INTO GREY MATTER (CONTAINING NEURON CELL BODIES) AND WHITE MATTER (CONTAINING
MYELINATED AXONS). ASCENDING TRACTS CARRY SENSORY INFORMATION UP TO THE BRAIN, WHILE DESCENDING TRACTS CARRY
MOTOR COMMANDS FROM THE BRAIN DOWN TO THE BODY. THE CONCEPT MAP SHOULD DEPICT THIS ORGANIZATION AND THE
FLOW OF INFORMATION.

RerLeEx ARCS AND SPINAL CorD FUNCTIONS

MANY RAPID, INVOLUNTARY RESPONSES, KNOWN AS REFLEXES, ARE PROCESSED DIRECTLY WITHIN THE SPINAL CORD. A REFLEX
ARC TYPICALLY INVOLVES A SENSORY NEURON, AN INTERNEURON (IN SOME CASES), AND A MOTOR NEURON. THESE CIRCUITS
ALLOW FOR IMMEDIATE REACTIONS TO POTENTIALLY HARMFUL STIMULI, PROTECTING THE BODY. EXAMPLES LIKE THE
WITHDRAW AL REFLEX ARE EXCELLENT FOR ILLUSTRATING THE FUNCTION OF THE SPINAL CORD IN ISOLATION FROM HIGHER BRAIN
CENTERS.

CoMMoN Nervous SYSTEM CoNCePT MAP EXERCISES AND ANSWERS

CONCEPT MAPPING EXERCISES ARE A POPULAR AND EFFECTIVE METHOD FOR STUDENTS TO TEST THEIR UNDERSTANDING OF THE
NERVOUS SYSTEM. THESE EXERCISES TYPICALLY INVOLVE FILLING IN BLANKS, DRAWING CONNECTIONS BETWEEN TERMS, OR
IDENTIFYING MISSING COMPONENTS. A NERVOUS SYSTEM CONCEPT MAP ANSWER KEY IS INVALUABLE FOR VERIFYING THE
ACCURACY OF THESE ATTEMPTS AND REINFORCING LEARNING. COMMON EXERCISES MIGHT ASK TO CONNECT SPECIFIC
NEUROTRANSMITTERS TO THEIR ASSOCIATED RECEPTORS, TRACE THE PATHWAY OF A SENSORY IMPULSE, OR IDENTIFY THE
FUNCTIONS OF DIFFERENT BRAIN REGIONS.

o ExerciSE 1: MATCHING TERMS TO DEFINITIONS. THIS COULD INVOLVE MATCHING TERMS LIKE “NEURON,” “sYNAPSE,”
“MYELIN,” AND “NEUROTRANSMITTER” WITH THEIR PRECISE DEFINITIONS. THE ANSWER KEY WOULD PROVIDE THE CORRECT
PAIRINGS.

o Exercise 2: COMPLETING A PARTIALLY DRAWN CONCEPT MAP. A MAP MIGHT HAVE MAIN CONCEPTS LIKE “CENTRAL
NErvVoUs SysTEM” AND “PERIPHERAL NERVOUS SYSTEM” WITH BRANCHES THAT NEED TO BE FILLED IN, SUCH AS
/!
“BraIN,” “SpINAL CorD,” “SoMATIC,” AND “AUTONOMIC.” THE ANSWER KEY WOULD SHOW THE COMPLETED MAP.
i / 7/

o EXERCISE 3: IDENTIFYING FUNCTIONAL RELATIONSHIPS. THIS EXERCISE MIGHT PRESENT A LIST OF TERMS AND ASK THE
STUDENT TO DRAW DIRECTIONAL ARROWS AND LABEL THE RELATIONSHIPS (E.G., “ACETYLCHOLINE” - "EXCITATORY” -
“NEUROMUSCULAR JUNCTION"). THE ANSWER KEY WOULD ILLUSTRATE THE CORRECT NETWORK OF RELATIONSHIPS.

o EXERCISE 4: EXPLAINING NEURAL PATHWAYS. STUDENTS MIGHT BE ASKED TO DESCRIBE THE PATH OF A PAIN SIGNAL
FROM THE FOOT TO THE BRAIN. THE ANSWER KEY WOULD PROVIDE A DETAILED, STEP-BY-STEP EXPLANATION OF THE
SENSORY PATHWAY, INCLUDING THE SPINAL CORD AND BRAIN REGIONS INVOLVED.



TIPs FOrR CREATING AND USING Your OwN NErvVoUS SYSTEM CONCEPT
MaAP

CREATING YOUR OWN NERVOUS SYSTEM CONCEPT MAP IS A HIGHLY EFFECTIVE STUDY TECHNIQUE THAT PROMOTES DEEPER

UNDERSTANDING AND RETENTION. W/HEN CONSTRUCTING YOUR MAP, BEGIN WITH A CENTRAL CONCEPT, SUCH AS “THE NERVOUS

SYSTEM,” AND BRANCH OUT TO ITS MAIN DIVISIONS. USE CONCISE KEYWORDS AND SHORT PHRASES TO REPRESENT IDEAS. THE

TRUE POWER OF A CONCEPT MAP LIES IN THE CONNECTIONS YOU DRAW BETWEEN THESE CONCEPTS. USE LINKING WORDS AND

PHRASES ON THE ARROWS TO EXPLAIN THE NATURE OF THE RELATIONSHIP (E.G., “IS A TYPE OF,” “CONTROLS,” “RECEIVES INPUT
"

FROM").

STRATEGIES FOR EFFECTIVE CONCEPT MAPPING

W/HEN USING A NERVOUS SYSTEM CONCEPT MAP ANSWER KEY, DONIT_JUST PASSIVELY LOOK AT THE ANSWERS. ACTIVELY
COMPARE YOUR MAP TO THE KEY, IDENTIFYING WHERE YOUR UNDERSTANDING WAS ACCURATE AND WHERE IT NEEDS
IMPROVEMENT. USE THE KEY TO CORRECT ANY MISCONCEPTIONS AND REFINE YOUR OWN MAP. REGULARLY REVISIT AND UPDATE
YOUR CONCEPT MAP AS YOU LEARN NEW INFORMATION. CONSIDER USING DIFFERENT COLORS OR SYMBOLS TO HIGHLIGHT SPECIFIC
TYPES OF CONNECTIONS OR IMPORTANT CONCEPTS. THE ITERATIVE PROCESS OF CREATING, CHECKING, AND REFINING IS KEY TO
MASTERY.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE MAIN COMPONENTS TYPICALLY FOUND IN A NERVOUS SYSTEM CONCEPT
MAP?

A TYPICAL NERVOUS SYSTEM CONCEPT MAP INCLUDES KEY CONCEPTS LIKE NEURONS, GLIAL CELLS, THE CENTRAL NERVOUS
sysTeM (CNS), THE PERIPHERAL NERVOUS SYSTEM (PNS), NEUROTRANSMITTERS, SYNAPSES, AND MAJOR BRAIN REGIONS (E.G.,
CEREBRUM, CEREBELLUM, BRAINSTEM).

How DOES A CONCEPT MAP VISUALLY REPRESENT THE HIERARCHY OF THE NERVOUS
SYSTEM?

CONCEPT MAPS OFTEN USE HIERARCHICAL STRUCTURES, WITH BROADER TERMS LIKE ‘Nervous SysTem' AT THE TOP, BRANCHING
DOWN TO MORE SPECIFIC DIVISIONS LIKE CNS AND PNS, AND FURTHER DOWN TO INDIVIDUAL COMPONENTS LIKE NEURONS AND
THEIR PARTS.

\WHAT IS THE ROLE OF ‘LINKING PHRASES' IN A NERVOUS SYSTEM CONCEPT MAP?

LINKING PHRASES (E.G., 'IS COMPOSED OF, 'TRANSMITS SIGNALS', ‘REGULATES') CONNECT CONCEPTS AND EXPLAIN THE
RELATIONSHIPS BETWEEN THEM, MAKING THE MAP MORE INFORMATIVE AND UNDERSTANDABLE.

How CAN A CONCEPT MAP ILLUSTRATE THE FUNCTION OF A NEURON?

A CONCEPT MAP CAN SHOW A NEURON'S FUNCTION BY LINKING CONCEPTS LIKE ‘DENDRITES’ (RECEIVE SIGNALS), 'CELL BODY'
(INTEGRATES SIGNALS), ‘AXON’ (TRANSMITS SIGNALS), AND 'SYNAPSE' (COMMUNICATES WITH OTHER CELLS).

WHAT ARE COMMON WAYS CONCEPT MAPS DIFFERENTIATE BETWEEN THE CNS AND



PNS?

A CONCEPT MAP MIGHT SHOW THE CNS ENCOMPASSING THE BRAIN AND SPINAL CORD, WHILE THE PNS INCLUDES CRANIAL
NERVES, SPINAL NERVES, AND GANGLIA. CONNECTIONS BETWEEN THESE TWO DIVISIONS ARE ALSO OFTEN DEPICTED.

How MIGHT A CONCEPT MAP EXPLAIN THE PROCESS OF SYNAPTIC TRANSMISSION?

IT WOULD LIKELY CONNECT CONCEPTS SUCH AS 'PRESYNAPTIC NEURON', 'SYNAPTIC CLEFT’, 'NEUROTRANSMITTER,
'POSTSYNAPTIC NEURON', AND 'RECEPTOR’, WITH LINKING PHRASES DESCRIBING THE RELEASE, DIFFUSION, AND BINDING OF
NEUROTRANSMITTERS.

\WHAT LEVEL OF DETAIL IS USUALLY EXPECTED FOR A ‘TRENDING NERVOUS SYSTEM
CONCEPT MAP ANSWER KEY?

TRENDING KEYS OFTEN FOCUS ON CORE CONCEPTS, MAJOR FUNCTIONAL DIVISIONS, AND KEY PROCESSES THAT ARE FREQUENTLY
DISCUSSED IN INTRODUCTORY NEUROSCIENCE OR BIOLOGY COURSES, RATHER THAN HIGHLY SPECIALIZED OR ADVANCED DETAILS.

How CAN A CONCEPT MAP SHOW THE INTERACTION BETWEEN DIFFERENT NERVOUS
SYSTEM DIVISIONS?

IT couLD SHoW HOW THE PNS RELAYS SENSORY INFORMATION TO THE CNS, AND HOW THE CNS SENDS MOTOR COMMANDS
BACK TO THE PNS TO CONTROL MUSCLES AND GLANDS.

\WHAT ARE SOME EXAMPLES OF 'CROSS-LINKS' IN A NERVOUS SYSTEM CONCEPT MAP?

A CROSS-LINK MIGHT CONNECT A CONCEPT IN THE CNS secTIoN (E.G., "CEREBELLUM') TO A FUNCTIONAL OUTCOME IN ANOTHER
AREA OF THE MAP (E.G., 'MoTor COORDINATION').

\W/HY ARE CONCEPT MAPS VALUABLE TOOLS FOR UNDERSTANDING THE NERVOUS
SYSTEM?

CONCEPT MAPS HELP ORGANIZE COMPLEX INFORMATION, REVEAL RELATIONSHIPS BETWEEN SEEMINGLY DISPARATE IDEAS,
PROMOTE DEEPER UNDERSTANDING THROUGH ACTIVE LEARNING, AND PROVIDE A VISUAL OVERVIEW OF INTERCONNECTED SYSTEMS.

ADDITIONAL RESOURCES

HERE ARE @ BOOK TITLES RELATED TO NERVOUS SYSTEM CONCEPT MAP ANSWER KEYS, WITH DESCRIPTIONS:

1. NEUROSCIENCE FOR DUMMIES: A VISUAL APPROACH

THIS BOOK SERVES AS AN EXCELLENT STARTING POINT FOR UNDERSTANDING THE NERVOUS SYSTEM'S COMPLEXITIES. |T BREAKS
DOWN INTRICATE CONCEPTS INTO DIGESTIBLE CHUNKS, OFTEN USING VISUAL AIDS AND DIAGRAMS THAT ARE PERFECT FOR
BUILDING AND UNDERSTANDING CONCEPT MAPS. THE TEXT EMPHASIZES CLARITY, MAKING IT EASIER TO IDENTIFY KEY TERMS AND
THEIR RELATIONSHIPS, IDEAL FOR STUDENTS WHO NEED A SOLID FOUNDATION BEFORE TACKLING CONCEPT MAPPING.

2. THE BraIN ATLAS: A ViSUAL GUIDE TO THE HUMAN NervoUS SYSTEM

THIS IS A HIGHLY VISUAL RESOURCE, SHOWCASING THE ANATOMY OF THE BRAIN AND SPINAL CORD IN METICULOUS DETAIL. ITS
COMPREHENSIVE ILLUSTRATIONS ARE INVALUABLE FOR IDENTIFYING AND LABELING DIFFERENT PARTS OF THE NERVOUS SYSTEM, A
CRUCIAL STEP IN CREATING ACCURATE CONCEPT MAPS. STUDENTS CAN USE THIS ATLAS TO REFERENCE THE PHYSICAL
LOCATIONS AND INTERCONNECTIONS OF NEURAL STRUCTURES.

3. UNDERSTANDING NEUROANATOMY: A CoLor-CoDED APPROACH

THIS BOOK SIMPLIFIES COMPLEX NEUROANATOMICAL STRUCTURES THROUGH A SYSTEMATIC COLOR-CODING SYSTEM. THIS
VISUAL STRATEGY DIRECTLY AIDS IN UNDERSTANDING HOW DIFFERENT REGIONS OF THE NERVOUS SYSTEM COMMUNICATE AND
FUNCTION TOGETHER. THE CLEAR ORGANIZATION AND DISTINCT VISUAL CUES MAKE IT EASIER TO IDENTIFY KEY COMPONENTS AND



THEIR ASSOCIATED FUNCTIONS FOR CONCEPT MAPPING EXERCISES.

4. PriNCIPLES OF NEURAL Science: WiTH INTEGRATED CONCEPT MAPS

THIS COMPREHENSIVE TEXTBOOK IS A CORNERSTONE OF NEUROSCIENCE EDUCATION AND EXPLICITLY INTEGRATES CONCEPT MAPS
THROUGHOUT ITS CHAPTERS. |T PRESENTS A DEEP DIVE INTO THE FUNCTIONAL ORGANIZATION AND CELLULAR BASIS OF THE
NERVOUS SYSTEM. THE INCLUSION OF PRE-MADE CONCEPT MAPS OFFERS A VALUABLE ANSWER KEY FOR UNDERSTANDING HOW
EXPERTS VISUALLY REPRESENT COMPLEX NEUROLOGICAL INFORMATION.

5. CoaniTive Neuroscience: CONCEPTS AnD AppLiCATIONS (wiTH STuDY Aips)

THIS BOOK FOCUSES ON THE NEURAL BASIS OF HIGHER-LEVEL COGNITIVE FUNCTIONS LIKE MEMORY, ATTENTION, AND LANGUAGE.
IT PROVIDES CLEAR EXPLANATIONS OF THE BRAIN REGIONS AND NETWORKS INVOLVED IN THESE PROCESSES, WHICH ARE OFTEN
THE SUBJECTS OF ADVANCED CONCEPT MAPS. THE ACCOMPANYING STUDY AIDS, WHICH MAY INCLUDE SUGGESTED CONCEPT MAP
OUTLINES, ARE PARTICULARLY HELPFUL FOR CONSOLIDATING UNDERSTANDING.

6. Human PHysioLoGy: From CeLLS To SysTems (CONCEPT MAPPING EXERCISES,)

\W/HILE BROADER THAN JUST THE NERVOUS SYSTEM, THIS PHYSIOLOGY TEXTBOOK DEDICATES SIGNIFICANT PORTIONS TO NEURAL
FUNCTION AND ITS INTEGRATION WITH OTHER BODILY SYSTEMS. |T OFTEN INCLUDES DEDICATED SECTIONS WITH CONCEPT
MAPPING EXERCISES DESIGNED TO TEST UNDERSTANDING OF PHYSIOLOGICAL PROCESSES. THESE EXERCISES CAN SERVE AS
EXCELLENT MODELS FOR CREATING YOUR OWN NERVOUS SYSTEM CONCEPT MAPS.

7. THe Neuron: A ViISUAL ExpLorATION OF BraiN CELLS AND CIRCUITS

THIS BOOK ZOOMS IN ON THE FUNDAMENTAL BUILDING BLOCKS OF THE NERVOUS SYSTEM — NEURONS. |T DETAILS THEIR
STRUCTURE, FUNCTION, AND HOW THEY FORM COMPLEX NETWORKS AND CIRCUITS. UNDERSTANDING THESE MICRO-LEVEL
INTERACTIONS IS ESSENTIAL FOR BUILDING DETAILED AND ACCURATE CONCEPT MAPS ABOUT NEURAL COMMUNICATION AND
PROCESSING.

8. NeurosioLoGY: A LABORATORY MANUAL wiTH CONCEPT MAPPING INTEGRA TION

THIS PRACTICAL GUIDE OFFERS HANDS-ON APPROACHES TO STUDYING THE NERVOUS SYSTEM AND OFTEN INCORPORATES
CONCEPT MAPPING AS A TOOL FOR DATA ANALYSIS AND INTERPRETATION. |T BRIDGES THE GAP BETWEEN THEORETICAL
KNOWLEDGE AND EXPERIMENTAL APPLICATION. THE EXERCISES WITHIN LIKELY DEMONSTRATE HOW TO VISUALLY CONNECT
EXPERIMENT AL FINDINGS TO BROADER NEUROBIOLOGICAL PRINCIPLES.

9. VISUALIZING THE BRAIN: A GUIDE TO NEUROIMAGING AND HUMAN COGNITION

THIS BOOK EXPLORES HOW NEUROIMAGING TECHNIQUES REVEAL THE LIVING BRAIN IN ACTION. |T CONNECTS OBSERVED BRAIN
ACTIVITY PATTERNS WITH COGNITIVE PROCESSES, PROVIDING CONCRETE EXAMPLES OF NEURAL FUNCTION. FOR CONCEPT
MAPPING, THESE VISUAL REPRESENTATIONS OF BRAIN ACTIVITY OFFER INSIGHT INTO FUNCTIONAL RELATIONSHIPS BETWEEN
DIFFERENT BRAIN AREAS.
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