TYPES OF BRAIN SCANS AP PSYCHOLOGY

TvyPES oF BrRAIN ScaNs AP PsYcHoLOGY: UNDERSTANDING THE W/ INDOW TO THE MIND

TYPES OF BRAIN SCANS AP PSYCHOLOGY IS A PHRASE THAT OFTEN POPS UP WHEN STUDENTS DIVE INTO THE FASCINATING
WORLD OF PSYCHOLOGICAL SCIENCE. BRAIN SCANS ARE CRUCIAL TOOLS FOR UNDERSTANDING HOW THE BRAIN FUNCTIONS,
REVEALING THE MYSTERIES BEHIND HUMAN BEHAVIOR, COGNITION, AND EMOTION. IN AP PSYCHOLOGY/ FAMILIARIZING ONESELF
WITH THESE SCANS NOT ONLY ENHANCES COMPREHENSION OF NEURAL PROCESSES BUT ALSO PREPARES STUDENTS FOR EXAMS
AND DISCUSSIONS ABOUT BIOLOGICAL BASES OF BEHAVIOR. LET’S EMBARK ON A JOURNEY THROUGH THE MOST COMMON TYPES
OF BRAIN SCANS USED IN PSYCHOLOGY AND NEUROSCIENCE, EXPLORING THEIR UNIQUE PURPOSES, METHODS, AND WHAT THEY
REVEAL ABOUT THE BRAIN.

WHY BRAIN SCANS MATTER IN AP PsycHoLoOGY

W/ HEN STUDYING AP PSYCHOLOGY/ IT'S IMPORTANT TO GRASP HOW MODERN TECHNOLOGY HELPS PSYCHOLOGISTS AND
NEUROSCIENTISTS OBSERVE THE BRAIN IN ACTION. BRAIN IMAGING TECHNIQUES PROVIDE VISUAL AND MEASURABLE EVIDENCE OF
BRAIN ACTIVITY, STRUCTURE, AND ABNORMALITIES. THIS HELPS BRIDGE THE GAP BETWEEN ABSTRACT THEORIES AND CONCRETE
BIOLOGICAL PROCESSES. FOR EXAMPLE, UNDERSTANDING HOW DIFFERENT BRAIN REGIONS LIGHT UP DURING MEMORY TASKS OR
EMOTIONAL RESPONSES CAN DEEPEN YOUR GRASP OF COGNITIVE PSYCHOLOGY OR DEVELOPMENTAL PSYCHOLOGY TOPICS.

MOREOVER, BRAIN SCANS OFFER INSIGHTS INTO PSYCHOLOGICAL DISORDERS, AIDING DIAGNOSIS AND TREATMENT. THIS
BIOLOGICAL PERSPECTIVE COMPLEMENTS PSYCHOLOGICAL THEORIES, ENRICHING A STUDENT’S ANALYTICAL SKILLS AND
APPRECIATION FOR INTERDISCIPLINARY SCIENCE.

TyPes oF BRAIN ScaNns IN AP PsycHoLOGY

THERE ARE SEVERAL TYPES OF BRAIN SCANS THAT STUDENTS SHOULD KNOW ABOUT. EACH TYPE SERVES A DISTINCT PURPOSE,
AND KNOWING WHEN AND WHY EACH IS USED WILL BOOST YOUR AP PSYCHOLOGY KNOWLEDGE.

1. ELECTROENCEPHALOGRAM (EEG)

THE EEG IS ONE OF THE OLDEST AND MOST WIDELY USED BRAIN SCAN TECHNIQUES IN PSYCHOLOGY. |T MEASURES ELECTRICAL
ACTIVITY IN THE BRAIN BY PLACING ELECTRODES ON THE SCALP. THIS METHOD IS EXCELLENT FOR TRACKING BRAIN WAVES AND
MONITORING STATES LIKE SLEEP, ALERTNESS, AND SEIZURES.

- **How IT WorkS:** EEG DETECTS ELECTRICAL IMPULSES PRODUCED BY NEURONS FIRING IN THE BRAIN.

- ¥ *¥USEFULNESS: ¥ * |T°S PARTICULARLY USEFUL FOR STUDYING BRAIN WAVE PATTERNS AND DIAGNOSING CONDITIONS LIKE
EPILEPSY.

- ** ADVANTAGES: ¥ * NON‘INVASIVE, RELATIVELY INEXPENSIVE, AND PROVIDES REAL-TIME DATA ON BRAIN ACTIVITY.

- ¥ ¥ IMITATIONS:®** |T HAS POOR SPATIAL RESOLUTION, MEANING IT’S DIFFICULT TO PINPOINT EXACTLY WHERE IN THE BRAIN
THE ACTIVITY ORIGINATES.

IN AP PSYCHOLOGY, EEG ILLUSTRATES THE BIOLOGICAL BASIS OF CONSCIOUSNESS AND SLEEP STAGES, MAKING IT A VALUABLE
EXAMPLE WHEN DISCUSSING BRAIN FUNCTION.

2. CompuTeD TomoGrAPHY (CT) ScaN

CT sCANs USE X-RAYS TO CREATE DETAILED IMAGES OF THE BRAIN’S STRUCTURE. UNLIKE EEG, WHICH MEASURES ACTIVITY,
CT SCANS PROVIDE A STATIC PICTURE OF THE BRAIN’S ANATOMY.



- ¥*How IT WorkS: ** MULTIPLE X-RAY IMAGES ARE TAKEN FROM DIFFERENT ANGLES AND COMBINED TO FORM A CROSS-
SECTIONAL VIEW.

- *¥UseruLNESS: ¥ * CT SCANS ARE OFTEN USED TO DETECT BRAIN INJURIES, TUMORS, AND ABNORMALITIES.

- ¥* ADVANTAGES: ** QUICK AND EFFECTIVE FOR IDENTIFYING STRUCTURAL DAMAGE.

- ¥XLIMITATIONS:** EXPOSURE TO RADIATION AND LIMITED IN SHOWING BRAIN FUNCTION.

For AP PSYCHOLOGY, CT SCANS HELP STUDENTS UNDERSTAND HOW BRAIN INJURIES CAN AFFECT BEHAVIOR AND COGNITION,
MAKING THE BIOLOGICAL CONNECTION MORE TANGIBLE.

3. MAGNETIC ResoNANCE IMAGING (MRI)

MR| SCANS OFFER A MORE DETAILED LOOK AT BRAIN STRUCTURE COMPARED TO CT SCANS AND WITHOUT RADIATION
EXPOSURE. THEY USE POWERFUL MAGNETIC FIELDS AND RADIO WAVES TO GENERATE HIGH-RESOLUTION IMAGES.

- ¥*¥How IT workS:¥* THE MAGNETIC FIELD ALIGNS HYDROGEN ATOMS IN THE BODY, AND RADIO WAVES DISRUPT THIS
ALIGNMENT. \W/HEN ATOMS RETURN TO THEIR ORIGINAL STATE, THEY EMIT SIGNALS CAPTURED TO CREATE IMAGES.

- ¥*¥UserULNESS: ¥ ¥ MRI IS EXCELLENT FOR DETECTING SUBTLE BRAIN ABNORMALITIES, SUCH AS LESIONS OR DEVELOPMENTAL
ANOMALIES.

- ¥ ¥ ADVANTAGES: ¥ * DETAILED IMAGES, NO RADIATION, AND SAFE FOR REPEATED USE.

- ¥¥LIMITATIONS:** EXPENSIVE AND NOT SUITABLE FOR PEOPLE WITH CERTAIN METAL IMPLANTS.

IN AP PSYCHOLOGY, MRI SCANS ARE OFTEN REFERENCED WHEN DISCUSSING BRAIN ANATOMY, NEUROPLASTICITY, AND THE
BIOLOGICAL BASES OF PSYCHOLOGICAL DISORDERS.

4. FUNCTIONAL MAGNETIC RESONANCE IMAGING (FMRI)

W/HILE MRI| FOCUSES ON STRUCTURE, FMR| GOES A STEP FURTHER BY SHOWING BRAIN ACTIVITY IN REAL-TIME. |T MEASURES
BLOOD FLOW CHANGES, WHICH CORRELATE WITH NEURAL ACTIVITY.

- **How IT workS:** FMRI| DETECTS CHANGES IN OXYGEN LEVELS IN THE BLOOD, INDICATING ACTIVE BRAIN REGIONS DURING
TASKS.

- ¥*¥USEFULNESS: ¥ |T ALLOWS RESEARCHERS TO OBSERVE WHICH PARTS OF THE BRAIN ARE INVOLVED IN SPECIFIC MENTAL
PROCESSES LIKE DECISION-MAKING, LANGUAGE, OR EMOTION.

- ¥* ADVANTAGES: ¥ * COMBINES STRUCTURAL AND FUNCTIONAL IMAGING, NON-INVASIVE, AND HIGH SPATIAL RESOLUTION.

- *XLIMITATIONS:** EXPENSIVE AND SENSITIVE TO MOVEMENT ARTIFACTS.

IN AP PsycHoLoGY, FMRI IS A POWERFUL TOOL TO ILLUSTRATE HOW BRAIN ACTIVITY MAPS ONTO COGNITIVE TASKS,
PROVIDING BIOLOGICAL EVIDENCE FOR THEORIES ABOUT BRAIN-BEHAVIOR RELATIONSHIPS.

5. PosiTrRoN EMissioN ToMoGrAPHY (PET) Scan

PET SCANS MEASURE BRAIN ACTIVITY BY DETECTING RADIOACTIVE TRACERS INJECTED INTO THE BLOODSTREAM. THESE TRACERS
BIND TO ACTIVE BRAIN CELLS, AND THE SCANNER PICKS UP THE EMITTED RADIATION.

- **How IT WOoRrkS:** THE RADIOACTIVE SUBSTANCE EMITS POSITRONS THAT COLLIDE WITH ELECTRONS, PRODUCING GAMMA
RAYS DETECTED BY THE SCANNER.

- ¥¥USEFULNESS: ¥ * PET SCANS REVEAL METABOLIC PROCESSES, SUCH AS GLUCOSE CONSUMPTION, DURING COGNITIVE TASKS.
- ¥% ADVANTAGES:** PROVIDES DATA ON BRAIN FUNCTION AND MET ABOLISM.

- *XLIMITATIONS:** INVOLVES EXPOSURE TO RADIOACTIVE MATERIAL AND HAS LOWER RESOLUTION COMPARED To FMRI.

STUDENTS LEARNING AP PsycHoLOGY cAN USE PET SCANS TO UNDERSTAND HOW BRAIN METABOLISM IS LINKED TO
PSYCHOLOGICAL STATES AND DISORDERS, SUCH AS SCHIZOPHRENIA OR DEPRESSION.



CoMPARING BRAIN SCAN TECHNOLOGIES

(UNDERSTANDING THE DISTINCTIONS BETWEEN THESE TYPES OF BRAIN SCANS HELPS CLARIFY THEIR ROLES IN PSYCHOLOGICAL
RESEARCH AND CLINICAL PRACTICE. HERE’S A QUICK OVERVIEW:

| BRAIN ScaN | Measures | Key Use | STRENGTHS | LIMITATIONS |

e RS - |

| EEG | ELECTRICAL ACTIVITY | BRAIN WAVES, SLEEP | REAL-TIME DATA, INEXPENSIVE | POOR SPATIAL RESOLUTION |

| CT Scan | BraIN sTRUCTURE | INJURIES, TUMORS | QUICK, WIDELY AVAILABLE | RADIATION EXPOSURE, NO FUNCTION DATA
| MRI | BRAIN STRUCTURE | DETAILED ANATOMY | HIGH RESOLUTION, NO RADIATION | EXPENSIVE, CONTRAINDICATIONS |

| FMRI | BLoob FLow/ACTIVITY | BRAIN FUNCTION | COMBINES STRUCTURE AND FUNCTION | EXPENSIVE, SENSITIVE TO
MOVEMENT |

| PET Scan | MeTABOLIC ACTIVITY | BRAIN METABOLISM | FUNCTIONAL IMAGING | RADIOACTIVE TRACER, LOW RESOLUTION |

Tips FOR AP PsYcHoLOGY STUDENTS LEARNING BRAIN SCANS

- ¥*\/ISUALIZE THE SCANS:** \/HEN STUDYING, LOOK UP SAMPLE IMAGES OF EACH SCAN TYPE. SEEING THE BRAIN IMAGES HELPS

CEMENT THE DIFFERENCES AND PURPOSES IN YOUR MIND.

- ¥**CONNECT SCANS TO PSYCHOLOGICAL CONCEPTS: ¥ * LINK EACH SCAN TO RELEVANT PSYCHOLOGICAL PHENOMENA, LIKE

EEG FOR SLEEP STAGES OR FMRI FOR DECISION-MAKING TASKS.

- ¥*¥PRACTICE EXPLAINING IN YOUR OWN WORDS: ** BEING ABLE TO DESCRIBE HOW EACH SCAN WORKS AND WHY IT°S USEFUL

BOOSTS RETENTION AND EXAM READINESS.

- *¥UNDERSTAND LIMITATIONS:¥* KNOWING THE PROS AND CONS OF EACH SCAN TYPE DEMONSTRATES CRITICAL THINKING AND

DEEPENS YOUR UNDERSTANDING.

- *¥*JsE MNEMONICS: ¥ * For EXAMPLE, REMEMBER “E FOR EEG (ELECTRICAL ACTIVITY),” “C For CT (CROSS-SECTIONAL

STRUCTURE),” “M For MRI (MAGNETIC STRUCTURE),” “F For FMRI (FUNCTIONAL MAGNETIC),” AND “P For PET (PosiTroN
"

EMISSION).

s

BrAIN ScANs AND FUTURE DIRECTIONS IN PSYCHOLOGY

AS TECHNOLOGY EVOLVES, BRAIN IMAGING CONTINUES TO BECOME MORE SOPHISTICATED, OFFERING CLEARER AND MORE
COMPREHENSIVE INSIGHTS INTO THE BRAIN. TECHNIQUES LIKE DIFFUSION TENSOR IMAGING (DTD AND MAGNETOENCEPHALOGRAPHY
(MEG) ARE EMERGING, PROVIDING FURTHER OPPORTUNITIES TO UNDERSTAND NEURAL CONNECTIVITY AND TIMING OF BRAIN
ACTIVITY.

For AP PsycHoLoGY STUDENTS, STAYING UPDATED ON EMERGING BRAIN SCAN TECHNOLOGIES CAN ENRICH YOUR KNOWLEDGE
AND SPARK CURIOSITY ABOUT HOW PSYCHOLOGY AND NEUROSCIENCE WILL CONTINUE TO INTERSECT. THESE TOOLS NOT ONLY
ILLUMINATE HOW THE BRAIN WORKS BUT ALSO ENHANCE TREATMENTS FOR MENTAL ILLNESSES, LEARNING DISABILITIES, AND
NEUROLOGICAL DISORDERS.

EXPLORING THE TYPES OF BRAIN SCANS IN AP PSYCHOLOGY ISN’T JUST ABOUT MEMORIZING TERMS—IT’S ABOUT APPRECIATING
THE INCREDIBLE ADVANCES THAT ALLOW US TO PEEK INSIDE THE BRAIN AND CONNECT BIOLOGY WITH BEHAVIOR. W/HETHER

YOU’RE FASCINATED BY THE ELECTRICAL RHYTHMS MEASURED BY EEG OR THE METABOLIC MAPS FROM PET SCANS, EACH TYPE
OF BRAIN SCAN OFFERS A UNIQUE WINDOW INTO THE MIND’S INTRICATE WORKINGS.

FREQUENTLY ASkeD QUESTIONS

\WHAT ARE THE MAIN TYPES OF BRAIN SCANS USED IN AP PsycHoLoGY?

THE MAIN TYPES OF BRAIN SCANS USED IN AP PSYCHOLOGY INCLUDE EEG (ELECTROENCEPHALOGRAM), CT (COMPUTED



TOMOGRAPHY) SCANS, MRI (MAGNETIC RESONANCE IMAGING), FMRI (FUNCTIONAL MRI), AND PET (POSITRON EMISSION
TOMOGRAPHY) SCANS.

How DoEes AN EEG wWoORK AND WHAT DOES IT MEASURE?

AN EEG MEASURES ELECTRICAL ACTIVITY IN THE BRAIN BY PLACING ELECTRODES ON THE SCALP. |T IS USED TO DETECT BRAIN
WAVE PATTERNS AND IS COMMONLY USED TO STUDY SLEEP, SEIZURES, AND BRAIN FUNCTION.

\WHAT IS THE DIFFERENCE BETWEEN A CT SCAN AND AN MRI?

A CT SCAN USES X-RAYS TO CREATE DETAILED IMAGES OF THE BRAIN'S STRUCTURE AND IS FASTER BUT LESS DETAILED. AN
MRI| USES MAGNETIC FIELDS AND RADIO WAVES TO PRODUCE MORE DETAILED IMAGES OF SOFT TISSUES, INCLUDING THE BRAIN.

\WHAT DOES AN FMR| SCAN REVEAL ABOUT BRAIN ACTIVITY?

AN FMR| MEASURES BRAIN ACTIVITY BY DETECTING CHANGES IN BLOOD FLOW AND OXYGEN LEVELS, ALLOWING RESEARCHERS TO
SEE WHICH BRAIN AREAS ARE ACTIVE DURING SPECIFIC TASKS.

How 1s A PET SCAN USED TO STUDY BRAIN FUNCTION?

A PET SCAN INVOLVES INJECTING A RADIOACTIVE TRACER TO VISUALIZE METABOLIC PROCESSES IN THE BRAIN, SHOWING AREAS
OF HIGH AND LOW ACTIVITY WHICH HELPS IN STUDYING BRAIN DISORDERS AND FUNCTIONS.

\WHICH BRAIN SCAN TECHNIQUE IS BEST FOR STUDYING BRAIN STRUCTURE VS. BRAIN
FUNCTION?

CT AND MRI SCANS ARE BEST FOR STUDYING BRAIN STRUCTURE, WHILE FMRI, PET, AND EEG SCANS ARE BETTER SUITED FOR
EXAMINING BRAIN FUNCTION AND ACTIVITY.

\WHY IS EEG CONSIDERED IMPORTANT IN PSYCHOLOGICAL RESEARCH?

EEG IS IMPORTANT BECAUSE IT PROVIDES REAL-TIME DATA ON BRAIN ACTIVITY WITH HIGH TEMPORAL RESOLUTION, MAKING IT
USEFUL FOR STUDYING COGNITIVE PROCESSES LIKE ATTENTION, PERCEPTION, AND SLEEP.

CAN BRAIN SCANS BE USED TO DIAGNOSE PSYCHOLOGICAL DISORDERS?

YES, BRAIN SCANS LIKE MRI, FMRI, AND PET CAN HELP IDENTIFY ABNORMALITIES IN BRAIN STRUCTURE OR FUNCTION
ASSOCIATED WITH PSYCHOLOGICAL DISORDERS SUCH AS SCHIZOPHRENIA, DEPRESSION, AND ANXIETY.

\WHAT ARE THE LIMITATIONS OF BRAIN SCANS IN AP PSYCHOLOGY STUDIES?

LIMITATIONS INCLUDE HIGH COST, LIMITED TEMPORAL OR SPATIAL RESOLUTION DEPENDING ON THE SCAN TYPE, POTENTIAL
DISCOMFORT FOR PARTICIPANTS, AND THE FACT THAT BRAIN SCANS OFTEN SHOW CORRELATION BUT NOT CAUSATION.

ADDITIONAL RESOURCES

Tvypes ofF BRAIN Scans AP PsycHoLoGY: AN IN-DepTH EXPLORATION OF NEUROIMAGING TECHNIQUES

TYPES OF BRAIN SCANS AP PSYCHOLOGY FORM A CRUCIAL COMPONENT IN UNDERSTANDING THE BIOLOGICAL UNDERPINNINGS OF
HUMAN BEHAVIOR AND COGNITION. ADVANCED IMAGING TECHNOLOGIES HAVE REVOLUTIONIZED THE STUDY OF THE BRAIN,
ENABLING PSYCHOLOGISTS AND NEUROSCIENTISTS TO OBSERVE BOTH STRUCTURE AND FUNCTION NON-INVASIVELY. FOR
STUDENTS AND PROFESSIONALS IN AP PSYCHOLOGY/ GRASPING THESE DIVERSE BRAIN SCAN MODALITIES IS ESSENTIAL FOR
INTERPRETING RESEARCH, CLINICAL FINDINGS, AND THE NEURAL CORRELATES OF PSYCHOLOGICAL PHENOMENA.



THIS ARTICLE PROVIDES A COMPREHENSIVE, ANALYTICAL REVIEW OF THE PRIMARY TYPES OF BRAIN SCANS ENCOUNTERED IN AP
PsycHoLoGY CURRICULA, HIGHLIGHTING THEIR METHODOLOGIES, APPLICATIONS, STRENGTHS, AND LIMITATIONS. BY INTEGRATING
RELEVANT TERMINOLOGY AND COMPARATIVE INSIGHTS, THE DISCUSSION OFFERS A NUANCED UNDERSTANDING OF HOW
NEUROIMAGING ADVANCES PSYCHOLOGICAL SCIENCE.

OVERVIEW OF BRAIN IMAGING IN PSYCHOLOGICAL SCIENCE

BRAIN SCANS SERVE AS WINDOWS INTO THE COMPLEX ARCHITECTURE AND ACTIVITY OF THE NERVOUS SYSTEM.
PSYCHOLOGICAL RESEARCH OFTEN LEVERAGES THESE TECHNOLOGIES TO ELUCIDATE THE NEURAL BASIS OF PERCEPTION,
EMOTION, MEMORY, AND DISORDERS SUCH AS DEPRESSION OR SCHIZOPHRENIA. THE MAJOR BRAIN SCAN TYPES DIFFER IN THE
BIOLOGICAL SIGNALS THEY MEASURE—RANGING FROM ELECTRICAL ACTIVITY TO BLOOD FLOW AND METABOLIC CHANGES—EACH
PROVIDING UNIQUE INFORMATION.

IN AP PSYCHOLOGY, COMMON NEUROIMAGING TECHNIQUES INCLUDE ELECTROENCEPHALOGRAPHY (EEG), COMPUTERIZED
ToMoGrAPHY (CT) scANs, MAGNETIC RESONANCE IMAGING (MRI), PosiTRoN EMissioN ToMoGrAaPHY (PET), AND

FUNCTIONAL MAGNETIC RESONANCE IMAGING (FMRI). UNDERSTANDING THESE SCANS INVOLVES RECOGNIZING WHAT THEY REVEAL
ABOUT BRAIN STRUCTURE OR FUNCTION AND THEIR RELATIVE ADVANTAGES AND DRAWBACKS.

STRUCTURAL BRAIN ScANS

STRUCTURAL IMAGING TECHNIQUES ARE DESIGNED TO VISUALIZE THE ANATOMY OF THE BRAIN, IDENTIFYING PHYSICAL
ABNORMALITIES OR MAPPING NORMAL NEUROANATOMY. THEY ARE FOUNDATIONAL IN DIAGNOSING BRAIN INJURIES, TUMORS, OR
DEVELOPMENTAL ANOMALIES.

ComMpPUTERIZED ToMoGrRAPHY (CT) ScaN

CT SCANS UTILIZE X-RAY TECHNOLOGY TO GENERATE CROSS-SECTIONAL IMAGES OF THE BRAIN. BY ROTATING AN X-RAY BEAM
AROUND THE HEAD, A COMPUTER RECONSTRUCTS TWO-DIMENSIONAL SLICES, ALLOWING CLINICIANS TO INSPECT STRUCTURAL
DETAILS.

* FEATURES: RAPID IMAGING, WIDELY AVAILABLE, RELATIVELY INEXPENSIVE.
® APPLICATIONS: DETECTING SKULL FRACTURES, BRAIN HEMORRHAGES, AND TUMORS.

¢ LIMITATIONS: EXPOSURE TO IONIZING RADIATION, LOWER RESOLUTION COMPARED TO MRI.

WHILE CT SCANS PROVIDE VALUABLE ANATOMICAL INFORMATION, THEIR LIMITED SOFT TISSUE CONTRAST RESTRICTS THEIR
USEFULNESS IN SUBTLE BRAIN STRUCTURE ANALYSIS OFTEN REQUIRED IN PSYCHOLOGICAL RESEARCH.

MAGNETIC RESONANCE IMAGING (MRI)

MRI EMPLOYS POWERFUL MAGNETIC FIELDS AND RADIO WAVES TO PRODUCE HIGH-RESOLUTION IMAGES OF BRAIN STRUCTURES.
UNLIKE CT, MR DOES NOT INVOLVE RADIATION AND OFFERS SUPERIOR DIFFERENTIATION OF GRAY AND WHITE MATTER.

® FEATURES: DETAILED IMAGES OF BRAIN TISSUES, NON-INVASIVE, NO RADIATION EXPOSURE.



® APPLICATIONS: MAPPING BRAIN ANATOMY, DETECTING LESIONS, STUDYING NEURODEVELOPMENT.

® LIMITATIONS: LONGER PROCEDURE TIME, SENSITIVITY TO MOVEMENT, HIGHER COST.

IN AP PsycHoLoGY, MRI IS PIVOTAL FOR UNDERSTANDING THE BRAIN’S PHYSICAL STRUCTURE AND ITS CHANGES IN
PSYCHOLOGICAL DISORDERS OR FOLLOWING LEARNING AND EXPERIENCE.

FUNCTIONAL BRAIN SCANS

FUNCTIONAL IMAGING CAPTURES DYNAMIC BRAIN PROCESSES BY MEASURING CHANGES RELATED TO NEURAL ACTIVITY. THESE
SCANS ILLUMINATE WHICH BRAIN REGIONS ARE ENGAGED DURING COGNITIVE TASKS, EMOTIONAL RESPONSES, OR SENSORY
PROCESSING.

ELECTROENCEPHALOGRAPHY (EEG)

EEG RECORDS ELECTRICAL ACTIVITY PRODUCED BY NEURONAL FIRING VIA ELECTRODES PLACED ON THE SCALP. |T PROVIDES
REAL-TIME DATA ON BRAIN WAVE PATTERNS AND IS ESPECIALLY EFFECTIVE IN STUDYING TEMPORAL DYNAMICS OF COGNITION.

® FEATURES: EXCELLENT TEMPORAL RESOLUTION (MILLISECONDS)/ PORTABLE, RELATIVELY LOW COST.
® APPLICATIONS: INVESTIGATING SLEEP STAGES, SEIZURE ACTIVITY, ATTENTION, AND SENSORY PROCESSING.

e LIMITATIONS: POOR SPATIAL RESOLUTION, ONLY SURFACE CORTICAL ACTIVITY DETECTED.

EEG’S STRENGTH LIES IN CAPTURING RAPID BRAIN RESPONSES, MAKING IT INDISPENSABLE IN COGNITIVE AND CLINICAL AP
PSYCHOLOGY TOPICS INVOLVING NEURAL TIMING.

PosITRON EMIssioN ToMoGrRAPHY (PET) Scan

PET SCANS MEASURE METABOLIC ACTIVITY BY DETECTING GAMMA RAYS EMITTED FROM RADIOACTIVE TRACERS INJECTED INTO
THE BLOODSTREAM. AREAS WITH HIGHER GLUCOSE CONSUMPTION INDICATE INCREASED NEURAL ACTIVITY.

® FEATURES: VISUALIZES FUNCTIONAL PROCESSES, MAPS BRAIN METABOLISM.
® APPLICATIONS: STUDYING BRAIN FUNCTION IN PSYCHIATRIC DISORDERS, ADDICTION, AND NEURODEGENERATIVE DISEASES.

e LIMITATIONS: |NVASIVE, EXPOSURE TO RADIATION, LIMITED TEMPORAL RESOLUTION.

THOUGH LESS COMMONLY USED IN ROUTINE PSYCHOLOGICAL RESEARCH DUE TO INVASIVENESS AND COST, PET scans
CONTRIBUTE VALUABLE INSIGHTS INTO BRAIN METABOLISM AND NEUROTRANSMITTER SYSTEMS.

FUNCTIONAL MAGNETIC RESONANCE IMAGING (FMRI)



FMRI DETECTS CHANGES IN BLOOD OXYGENATION LEVELS (BOLD SIGNAL) THAT OCCUR IN RESPONSE TO NEURAL ACTIVITY. IT
COMBINES THE STRUCTURAL IMAGING POWER OF MRI| WITH FUNCTIONAL DATA, OFFERING A DETAILED SPATIAL MAP OF BRAIN
ACTIVATION DURING TASKS.

¢ FEATURES: HIGH SPATIAL RESOLUTION, NON-INVASIVE, NO RADIATION.
® APPLICATIONS: LOCALIZING BRAIN REGIONS INVOLVED IN MEMORY, LANGUAGE, EMOTION, AND DECISION-MAKING.

® LIMITATIONS: MODERATE TEMPORAL RESOLUTION, EXPENSIVE, SENSITIVE TO MOTION ARTIFACTS.

IN AP PSYCHOLOGY, FMRI IS FREQUENTLY CITED WHEN DISCUSSING THE NEURAL CORRELATES OF COGNITIVE PROCESSES,
REFLECTING ITS PROMINENCE IN CONTEMPORARY NEUROSCIENCE RESEARCH.

COMPARATIVE INSIGHTS INTO BRAIN SCAN MODALITIES

CHOOSING AN APPROPRIATE BRAIN SCAN DEPENDS ON THE RESEARCH QUESTION OR CLINICAL GOAL. STRUCTURAL SCANS LIKE CT
AND MRI REVEAL STATIC ANATOMICAL INFORMATION, WHEREAS FUNCTIONAL SCANS SUCH AS EEG, PET, anD FMRI TRACK
BRAIN ACTIVITY.

* TEMPORAL RESOLUTION: EEG EXCELS WITH MILLISECOND PRECISION; FMRI AND PET ARE SLOWER, CAPTURING ACTIVITY
OVER SECONDS.

® SPATIAL ResoLUTION: MRI AND FMRI PROVIDE MILLIMETER-LEVEL DETAIL; EEG IS LIMITED TO SURFACE ACTIVITY
LOCALIZATION.

o SAFETY AND ACCESSIBILITY: MRI AND EEG ARE SAFER DUE TO LACK OF RADIATION; PET AND CT INVOLVE EXPOSURE
TO RADIOACTIVE MATERIAL OR X-RAYS.

(UNDERSTANDING THESE TRADE-OFFS IS CRITICAL FOR INTERPRETING EMPIRICAL FINDINGS IN AP PSYCHOLOGY AND APPRECIATING
THE TECHNOLOGICAL ADVANCEMENTS SHAPING COGNITIVE NEUROSCIENCE.

APPLICATIONS OF BRAIN ScaNns IN AP PsycHoLoGgY CURRICULUM

TYPES OF BRAIN SCANS AP PSYCHOLOGY STUDENTS LEARN ABOUT ARE NOT MERELY THEORETICAL, THEY UNDERPIN MANY
RESEARCH STUDIES AND CASE ANALYSES FEATURED IN COURSEWORK. FOR EXAMPLE, FMRI DATA HAS ELUCIDATED THE BRAIN
AREAS ACTIVATED DURING LEARNING PROCESSES, WHILE EEG HAS BEEN INSTRUMENTAL IN EXPLORING THE NEURAL BASIS OF
ATTENTION AND SLEEP CYCLES.

MOREOVER, BRAIN SCAN TECHNOLOGIES INFORM DISCUSSIONS ON NATURE VERSUS NURTURE DEBATES, ILLUSTRATING HOW BOTH
GENETIC AND ENVIRONMENTAL FACTORS SHAPE NEURAL DEVELOPMENT. THEY ALSO PROVIDE EMPIRICAL BACKING FOR
PSYCHOLOGICAL DISORDERS, ENABLING VISUALIZATION OF STRUCTURAL ABNORMALITIES OR FUNCTIONAL IMPAIRMENTS LINKED
TO CONDITIONS LIKE BIPOLAR DISORDER OR PTSD.

EDUCATORS OFTEN EMPHASIZE THE ETHICAL CONSIDERATIONS SURROUNDING BRAIN IMAGING, SUCH AS PRIVACY CONCERNS AND
THE POTENTIAL MISUSE OF NEUROLOGICAL DATA, ENRICHING STUDENTS’ CRITICAL THINKING ABOUT THE INTERSECTION OF
PSYCHOLOGY, TECHNOLOGY, AND SOCIETY.

AS NEUROIMAGING METHODS CONTINUE EVOLVING, THEIR INTEGRATION INTO AP PSYCHOLOGY REFLECTS THE DISCIPLINE’S
COMMITMENT TO BRIDGING MIND AND BRAIN, OFFERING STUDENTS A SOPHISTICATED LENS THROUGH WHICH TO UNDERSTAND



HUMAN BEHAVIOR.
THROUGH THIS EXPLORATION OF THE TYPES OF BRAIN SCANS AP PSYCHOLOGY COVERS, ONE GAINS A CLEARER PICTURE OF

HOW COMPLEX TOOLS FACILITATE THE UNRAVELING OF THE BRAIN’S MYSTERIES, ADVANCING BOTH SCIENCE AND CLINICAL
PRACTICE IN PSYCHOLOGY.
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