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Board of Trustees:
March 2026 

Academic Term:
Fall 2026 

Subject Code
END - Electroneurodiagnostic 

Course Number:
1350 

Title:
Introduction to Electroencephalography (EEG) 

Catalog Description:
Provides basic knowledge of electroencephalography (EEG), and EEG concepts utilized for diagnosis of various cerebral disorders. 
Includes history, development, basic neurophysiology concepts of EEG, and normal and abnormal brain wave patterns in adults and 
children, with emphasis on instrumentation and recording techniques. 

Credit Hour(s):
3 

Lecture Hour(s):
2 
Lab Hour(s):
3 

Requisites
Prerequisite and Corequisite
BIO-2331 Anatomy and Physiology I or concurrent 
enrollment, and END-1300 Introduction to 
Electroneurodiagnostic Technology or concurrent enrollment, and departmental approval: admission to program. 

Outcomes
Course Outcome(s):
Discuss landmarks in the history of EEG. 

Objective(s):
1. Describe analog recording techniques.
2. Describe digital recording techniques.
3. Explain analog-to-digital conversion, including Nyquist Principle, and sampling rate.

Course Outcome(s):
Describe the neurophysiological basis of EEG. 

Objective(s):
1. Explain principles of neuron function, including resting membrane potential, and action potential generation.
2. Discuss concepts of neurotransmitters.



2  END-1350: Introduction to Electroencephalography (EEG)

3. Discuss concepts of interaction between excitatory postsynaptic potentials (EPSP) and inhibitory postsynaptic potentials (IPSP).
4. Describe the interaction of various sub-cortical structures in the generation of EEG activity.

Course Outcome(s):
Identify normal awake rhythms in the EEG and relate these patterns and age-related criteria specific to certain age groups. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Identify EEG frequency ranges (delta, theta, alpha, & beta).
2. Identify distribution of normal EEG activity.
3. Identify and describe eliciting reactive EEG patterns in wake, drowsy, and sleeping patients.
4. Identify EEG transitions from wake, to drowsy, to sleep.
5. Identify EEG developmental patterns in various age groups.

Course Outcome(s):
Explain various activation procedures used in routine EEG including advantages and disadvantages of each. 

Objective(s):
1. Discuss principles and purpose of activation procedures.
2. Identify the EEG pattern changes associated with activation procedures.
3. Explain activation procedures to patients, including behavioral and physiologic symptoms which can occur during various 

activation procedures.
4. Describe safety precautions during adverse reactions to activation procedures. 
5. Describe the contraindications of each activation procedure.

Course Outcome(s):
Discuss and identify fundamental abnormal EEG patterns. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Discuss and identify various classifications of epileptiform discharges.
2. Discuss and identify asymmetries in EEG recordings.
3. Discuss importance of patient state (clinical & physiological) in evaluating all EEG abnormalities.
4. Discuss importance of patient age in evaluating all EEG abnormalities.

Course Outcome(s):
Discuss all aspects of EEG instrumentation. 

Objective(s):
1. Discuss various recording electrode types and their utility.
2. Discuss various metal types for surface electrodes.
3. Discuss the importance of obtaining proper electrode impedances.
4. Obtain proper electrode impedances for quality EEG recording.
5. Discuss various types of electrolytes utilized in surface electrodes, and advantages/disadvantages of each.
6. Discuss the principles of EEG recording using differential amplifiers.
7. Describe the concept of common mode rejection.
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8. Describe and demonstrate polarity rules.
9. Discuss montage building/ viewing concepts in differential amplification.

Course Outcome(s):
Discuss and perform head measurement for placement of electrodes according to the International 10-20 convention. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Identify and list 10-20 electrode placement designations.
2. Obtain competence in 10-20 system measuring and marking.
3. Identify and discuss situations in which recording electrode locations require location placement adjustment based on various 

anatomical defects and/or anomalies.
4. Identify and discuss situations in which additional scalp electrodes should be added to recording montages.

Course Outcome(s):
Discuss various electrode application technique and demonstrate application of electrodes using paste. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Discuss advantages and disadvantages of each electrode application technique.
2. Demonstrate competency in paste and gauze electrode application on a human head.
3. Discuss collodion application.

Course Outcome(s):
Discuss the importance of proper assessment of level of consciousness (LOC) in EEG. 

Objective(s):
1. Discuss appropriate methods of identifying one of five levels of arousal.
2. Discuss appropriate methods of identifying awareness (orientation to person, place, time).
3. Discuss appropriate methods of identifying ability to follow commands.
4. Discuss special patient-specific considerations.
5. Discuss the importance of patient identification.

Course Outcome(s):
Discuss the importance of inter-electrode impedance measures and resistance measures. 

Objective(s):
1. Explain the importance of low and balanced inter-electrode impedance in recording of quality EEG recording.
2. Demonstrate proper techniques for obtaining low and balanced inter-electrode impedances.
3. Discuss and apply trouble-shooting skills in determining proper inter-electrode impedances.

Course Outcome(s):
Differentiate EEG artifacts from cerebral waveforms. 
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Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Discuss the importance of recognizing artifacts for proper EEG interpretation.
2. Recognize and identify EEG recording artifacts.
3. Discuss various physiological and non-physiological artifacts which exist in EEG recording.
4. Identify morphology, distribution, and source of various artifacts.
5. Discuss morphological differences between artifact activity and EEG (cortical) activity.
6. Discuss and strategies to reduce or eliminate artifact activity.
7. Discuss strategies to reduce and or eliminate (if possible) artifacts.

Course Outcome(s):
Discuss the effect of settings in instrumentation on the appearance of waveforms. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Discuss sensitivity setting changes and effect on EEG record.
2. Identify the proper use of sensitivity settings to record high quality EEG.
3. Implement mathematical formulas expressing the relationship between signal voltage, the size of the recorded waveform and the 

sensitivity setting on the EEG instrument.
4. Discuss low frequency filters (LFF)/time constants (TC) and effect that changes to LFF & TC has on EEG.
5. Identify the proper use of LFF/TC settings to record high quality EEG.
6. Discuss high frequency filters (HFF) and effects that change HFF on EEG.
7. Identify the proper use of HFF settings to record high quality EEG.
8. Discuss paper speed (epoch size) and effect that changes have on EEG.
9. Identify the use of paper speed (epoch size) changes to record/interpret high quality EEG.

Course Outcome(s):
Discuss basics of electrical safety. 

Objective(s):
1. Discuss the principles of proper grounding and ground loop as they relate to patient safety.
2. Discuss the principles of electricity.
3. Apply Ohm's Law to determine physical quantities of electricity.
4. Identify allowed and lethal levels of current.
5. Discuss the concept of shock and identify various types of shock.
6. Discuss the concepts of leakage current, stray capacitance and inductance as they relate to END equipment, outlets and power 

cords.
7. Discuss electrical safety guidelines.

Course Outcome(s):
Discuss and demonstrate proper methods of infection prevention and patient safety. 

Objective(s):
1. Demonstrate proper hand washing and use of gloves.
2. Demonstrate proper electrode cleaning.
3. Discuss proper disinfection techniques of surface electrodes and END equipment.
4. Discuss hazardous materials in END.
5. Discuss bloodborne pathogens in EEG.
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6. Discuss and demonstrate appropriate precautions to ensure patient safety.
7. Demonstrate application and removal of electrodes preventing cross-contamination.

Course Outcome(s):
Demonstrate professional rapport with patient and/or the patient's family. 

Objective(s):
1. Demonstrate professional introduction of yourself to the patient.
2. Demonstrate the ability of explaining the test and test set-up to patient using terms appropriate for the patient encounter.
3. Demonstrate the ability of explaining all activation situations which apply to the test being performed.
4. Demonstrate reassurance of the patient of their safety.

Methods of Evaluation:
1. Quizzes
2. Exams
3. Homework assignments
4. Comprehensive final
5. Laboratory quizzes
6. Laboratory competencies

Course Content Outline:
1. Neuroanatomy, physiology, and basis of electroencephalography (EEG)

a. EEG recording – the International 10-20 system for electrode placement
b. The neuron

i. Neuron communication and signaling
ii. Neurotransmitters

iii. Action potential
iv. Synapse

1. EPSP & IPSP
v. Generation of EEG

vi. Pyramidal cells
c. Meninges
d. Cerebrospinal Fluid (CSF)
e. Glial cells
f. Central nervous system (CNS)

i. Cerebrum
1. Lobes

a. Parts and Functions of lobes
2. Homunculus
3. Cerebral blood flow

ii. Cerebellum
iii. Brain stem
iv. Cranial nerves

g. Peripheral nervous system (PNS)
h. Brain testing

2. EEG and Instrumentation Principles
a. Basic electronics principles

i. Matter & energy
ii. Atoms

iii. Conductors and insulators
b. Electricity principles

i. Physical qualities
ii. Units of measurement

iii. Ohm’s Law
iv. Impedance
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1. Electrode
2. Amplifier

c. Differential amplifiers
i. Function

ii. Principles
1. Recording of electrical potentials with scalp electrodes
2. Polarity
3. Localization

a. Advantages and pitfalls of localization in bipolar recordings
b. Advantages and pitfalls of localization in referential recordings

iii. Out-of-phase vs. In-phase concepts
iv. Common-Mode rejection

d. EEG waveforms - measurement
i. Amplitude

1. Peak
2. Trough

e. EEG activity classification
i. Frequency and duration

1. Delta
2. Theta
3. Alpha

ii. Beta
f. Calibrations

i. Amplifier
ii. Biological

g. EEG recording controls
i. Sensitivity

1. Ratio of input voltage to output deflection
2. Blocking

ii. Filters
1. Low frequency filter (LFF) / Time constant (TC)
2. High frequency filter (HFF)
3. Notch filter (60 Hz filter)

iii. Paper speed
1. Analog vs. digital
2. Waveform appearance
3. Reasons for changing paper speed

3. Montages
a. Montages in differential amplification-basic set up

i. Bipolar montage
1. Longitudinal
2. Transverse
3. Circumferential

ii. Referential montage
1. Ipsilateral/ Contralateral Ear
2. Vertex
3. Average reference/ Laplacian reference

iii. Combination montage
b. Advantages and disadvantages of each type of montage

4. EEG reading
a. Frame of reference

i. Age and state of the patient
b. EEG analysis criteria
c. Adult EEG

i. Posterior Dominant Rhythm (PDR) – alpha
ii. Fast activity - Beta

iii. Slower activity -Theta
iv. Very slow activity – Delta
v. Anteroposterior gradient

vi. Abnormal-Epileptiform waveforms
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vii. Spike
viii. Spike-wave complex

ix. Sharp wave
x. Sleep patterns in normal EEG

1. Stage 1
2. Stage 2
3. Stage 3
4. Stage REM

d. Montage selection for best viewing
e. Pediatric EEG

i. Normal PDR for pediatric age groups
5. Activation procedures in EEG

a. Hyperventilation
i. Physiology

ii. Procedure
iii. Manifestation
iv. Special considerations/ contraindications

b. Photic stimulation
i. Physiology

ii. Procedure
iii. Manifestation
iv. Special considerations/ contraindications

c. Sleep deprivation
i. Physiology

ii. Procedure
iii. Manifestation
iv. Special considerations/ contraindications

d. Atypical activations
6. Patient interaction

a. EEG procedure explanation
b. History taking
c. Patient safety
d. Patient identifiers

7. EEG Artifacts
a. Artifact basics

i. Principles of identifying artifacts
b. Physiological
c. Non-physiological
d. Troubleshooting of artifacts

8. Electrical safety
a. Proper grounding
b. Ground loop
c. Principles of electricity

i. Ohm’s Law
ii. Allowed and lethal levels of current

d. Shock
i. Principle of shock

ii. Macroshock
iii. Microshock

e. Leakage current, Stray capacitance and inductance
i. Outlets and power cords

f. Electrical safety guidelines as related to END
9. Infection prevention and patient

a. Bloodborne pathogens in EEG
b. Proper hand washing and use of gloves
c. Electrode cleaning
d. Proper disinfection techniques of surface electrodes and END equipment
e. Application and removal of electrodes preventing cross-contamination
f. Hazardous materials in END
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i. Collodion
ii. Acetone

iii. Blunt tip needles
10. Electrode application

a. Glass head
b. Human head
c. Measuring and marking process

i. location placement adjustment based on various anatomical defects and/or anomalies.
d. Abrading
e. Electrolyte
f. Electrode application

i. Paste
ii. Collodion

g. Electrode removal

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other 
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor 
with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen 
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under 
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via 
email at legal@tri-c.edu.

Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

  Topics
Week 1 Lecture: Neuro Anatomy, Physiology, and basis of EEG 

Lab: 10-20 Int. system practice – Glass head - Sagittal & Central planes 
Week 2 Lecture: Overview Neuro Anatomy & Physiology 

Lab: 10-20 Int. system practice – Glass head - Temporal & Parasagittal planes
Week 3 Lecture: Montages 

Lab: 10-20 Int. system practice – Glass head - Frontal & Parietal planes
Week 4 Lecture: Looking at EEG 

Lab: 10-20 Int. system practice – Glass head - all planes
Week 5 Lecture: Activations 

Lab: 10-20 Int. system practice – Human head
Week 6 Lecture: Explanation of EEG & Activations 

Lab: 10-20 Int. system practice – Human head
Week 7 Lecture: Artifacts 

Lab: 10-20 Int. system practice – Human head
Week 8 Lecture: Calibrations, Sensitivity 

Lab: 10-20 Int. system practice – Human head
Week 9 Lecture: Filters 

Lab: 10-20 Int. system practice – Human head
Week 10 Lecture: Polarity 

Lab: 10-20 Int. system practice – Human head
Week 11 Lecture: Localization 

Lab: 10-20 Int. system practice – Human head
Week 12 Lecture: LOC for END techs 

Lab: 10-20 Int. system practice – Human head

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Week 13 Lecture: History taking 
Lab: 10-20 Int. system practice – Human head

Week 14 Lecture: Paper speed 
Lab: 10-20 Int. system practice – Human head

Week 15 Lecture: Electrical Safety 
Lab: 10-20 Int. system practice – Human head

Week 16 Final exams

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Required Text book:
Libenson, Mark. Practical Approach to Electroencephalography.

Resources for the Instructor
Blume, W.T., Holloway, G.M., Kiabara, M., & Young, B.G. (2011) Blume's atlas of pediatric & adult electroencephalography, Lippincott 
Williams & Wilkins.

Ebersole, J.S.,Husain, A. M., & Nordli, D.R. (2023) Current practices of clinical electroencephalography (5th ed.), Wolters Kluwer Health.

Kamen, G., & Gabriel D.A. (2010) Essentials of electroencephalography, Human Kinetics.

Libenson, M.H. (2024) Practical approach to electroencephalography, Elsevier/Saunders.

Rowan, J.A., & Tolunsky, E. (2003) Primer of EEG with a mini-atlas, Elsevier.

Schomer, D. L., & Lopes da Salva, F. H. (2018) Niedermeyer's electroencephalography : Basic principles, clinical applications, and related 
fields (7th ed.), Lippincott Williams & Wilkins.

Tyner, F.S., Knott, J.R ., & Mayer, W.B. (1989) Fundamentals of EEG technology, (Vol.2). Raven Press.

Additional Resources for the Instructor
Guidelines and Consensus Statements. American Clinical Neurophysiological Society (ACNS) Guidelines for EEG recording 
(Guidelines 1-7). 2025.
https://www.acns.org/practice/guidelines
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