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Course Information
o Department Offering the Course: Physiology
e Course Title: Cardiac Physiology
e Course Type and Credits: Theoretical — 0.5 credit
e Course Coordinator: Dr. Ali Mohammadkhanizadeh
¢ Instructor(s): Dr. Ali Mohammadkhanizadeh
e Prerequisite/Corequisite: Cellular Physiology

e Program and Degree Level: Doctor of Medicine (M.D.)

Course Coordinator Information

Academic Rank: Assistant Professor

e Specialty: Physiology
o« Workplace: Department of Physiology
e Phone Number: +98 21 86704549

e Email: mohamadkhani.a@iums.ac.ir

Course Description

This course covers physiological principles and mechanisms related to cardiac function, enabling
the student to identify these mechanisms in normal and altered physiological conditions.




General Learning Objectives / Competency Domains

In this course, the student will become familiar with:
¢ The physiological structure of the heart and its components
¢ Mechanisms of myocardial contraction
e Cardiac output

e Basic principles of electrocardiography (ECG), its relationship with the cardiac cycle, and
abnormal ECG patterns

Students are expected to actively participate in discussions, respond to instructor questions,
and assist their peers in learning course content.

Specific Learning Objectives / Core Competencies
By the end of the course, learners are expected to be able to:
1. Describe the function of the heart, its chambers, and its layers.

2. Explain the physiology of cardiac muscle, action potentials, and contraction of
cardiomyocytes.

3. Describe the cardiac cycle and its phases.

4. Explain regulation of cardiac activity.

5. Interpret the ECG waveform.

6. Describe the pathway of blood flow through the heart during the cardiac cycle.

7. Explain physiological characteristics of cardiac muscle and compare them with skeletal
muscle.

8. Describe the steps and mechanisms of cardiac muscle contraction.

9. Explain the stages of cardiomyocyte action potential and compare it with skeletal muscle
potential.

10. Identify components of the cardiac conduction system and describe regulation of heart
rhythm.

11. Describe cardiac cycle phases.




12. Define and explain cardiac output, end-systolic volume, end-diastolic volume, and stroke
volume.

13. Explain preload and afterload and their effects on cardiac output.

14. Describe the role of the sympathetic and parasympathetic nervous systems in cardiac
regulation.

15. Interpret the ECG waveform and its components.
16. Explain ECG leads and electrode placement.

17. Describe how P, QRS, and T waves are generated in ECG recordings.

Educational Approach

L] Virtual In-person U Hybrid

Teaching and Learning Methods
Virtual Approach
e Flipped classroom
e Digital game-based learning
e Interactive e-learning content
e Problem-based learning (PBL)

e Other:

In-Person Approach

Interactive lecture (Q&A, quizzes, group discussion)
1 Small-group discussion

] Team-based learning (TBL)

Problem-based learning (PBL)

[ Scenario-based learning

[ Peer teaching

[] Game-based learning
Other:




Hybrid Approach

A combination of virtual and in-person teaching approaches.
Specify:

Instructional Materials / Teaching Aids

Whiteboard
Slide projector
Skill-lab materials

Other: ECG recording and interpretation during class

Course Schedule

Learning )
. ) L. Teaching
Session Topic Activity / Date Instructor
. Method
Assignment
Electrical excitation and
o Lecture and
contraction in . 22
. bilateral Dr.
1 cardiomyocytes, types of . September .
) ) discussion Mohammadkhanizadeh
excitable cardiac cells, . 2024
) with Q&A

cardiac cycle, systole

Diastole, heart sounds, )8

changes in cardiac Same as
2 ) ) September Same

pressure, interpretation above 5024

of pressure curves

Interpretation of left

ventricular pressure-

volume loop, AP of slow- Same as 1 October
3 Same

response cells, above 2024

conduction system and
conduction disorders




Learning

. ) L. Teaching
Session Topic Activity / Date
. Method
Assignment
Electrical conduction
time, atrial and
ventricular
o Same as 8 October
4 depolarization and Same
o above 2024
repolarization,
electrocardiography
concept
ECG lead types, ECG
) ) Same as 15 October
5 recording technique,
above 2024
electrode placement
) Same as 22 October
6 Interpretation of ECG Same
above 2024

Student Responsibilities and Expectations

Students are expected to:

Attend classes regularly
Submit assignments on time
Study assigned learning resources

Participate actively in classroom activities

Expected Assignments:

Answer questions asked during class
Complete assigned homework for next session

Review previous session content

Expected Performance:

Follow lesson content actively and participate in discussions

Present assigned materials effectively if requested

Instructor




e Explain unclear content to classmates when needed

Attendance Policy

Active attendance is required.

Assessment Method
e Formative Assessment (midterm / in-class quizzes): 30%
¢ Summative Assessment (final exam): 70%
Grade Breakdown
Evaluation Component Weight
Midterm Exam —
Final Exam 80%
Assignments 10%
Active Participation 10%
Assessment Format

[ Essay [ Short Answer Multiple Choice [ Matching [ True/False
Other:

Notes:

e Assessment may include oral, written, MCQ, true/false, open-response, OSCE, OSLE, or
workplace-based evaluations such as logbook, portfolio, and DOPS.

¢ Invirtual instruction, formative assessment must have a higher share than summative

assessment.

Course References
A) Textbooks

e Guyton & Hall Textbook of Medical Physiology




e Berne & Levy Physiology

e Ganong’s Review of Medical Physiology
B) Articles: —
C) Electronic Resources: —
D) Further Recommended Reading

e Richard’s Cardiac Physiology




