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Outline & outcome

At the end of this seminar / workshop, the participants
are expected to
 understand the good practice of OBE-based

Teaching, learning and assessment
 write good course outcome statement & proper

matching with program outcomes
 contribute preparing SAR for BAETE accreditation
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8. Program outcome (PO)

NO
PO1
PO2
PO3
PO4
PO5
PO6
PO7
PO8
PO9

PO10
PO11
PO12
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8.2 Course outcome (CO)
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8.2 CO statement – course outline template

CO 
No.

CO 
Statement

Corresponding 
PO

Domain & 
level of 
learning 

taxonomy

Delivery 
methods 

and 
activities

Assessment 
tools

CO1
CO2
CO3
CO4
CO5
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6.4 Teaching-learning activities and materials

Theory

 Lecture

 Tutorial

 Discussion

 Interaction, Q&A

 Audio/Video

☐ Others: __________

Teaching-Learning Materials

 Lecture Note

 Handout

 Text & reference books

 Journal / conference papers

 Online materials

 Lab manual / lab sheet

☐ Others: _______________

Teaching-learning activities
Lab

 Demonstration

 Simulation

 Experiment

 Group work

 Practice lab

☐ Others: _________
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6.4 Teaching-learning and assessment (theory)

Assessment 
Method

Assessment Tools
Marks 

Distribution

Continuous 
Assessment

Class Participation / Performance 05%

Class Tests / Quiz 15%

Assignment / Case Studies / Field Trip 15%

Project / Presentation / Report / Others 15%

Summative 
Assessment

Mid Term Examination 20%

Final Examination 30%

Total 100%

%

50%

50%

100%
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6.4 Teaching-learning and assessment (lab)

Assessment 
Method

Assessment Tools
Marks 

Distribution

Continuous 
Assessment

Class Participation / Performance 05%

Lab Report 40%

Lab Assignment 05%

Project / Presentation / Report / Others 10%

Summative 
Assessment

Final Lab Test and Lab Report 20%

Open Ended Lab Report 20%

Total 100%

%

60%

40%

100%
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8.2.2 Relationship between COs and POs (example)

CO-PO Mapping

Course 
ID Course Title COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

EEE 131 Electrical Circuit-I

CO1 X

CO2 X

CO3 X

EEE 211 Electrical Circuit-II

CO1 X

CO2 X

CO3 X

CO4 X

EEE 211L
Electrical Circuit 

Lab

CO1 X

CO2 X
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8.3 K-P-A

K - Knowledge Profile
P – Complex Engineering Problems
A- Complex Engineering Activities

 K-P-A can be addressed through
 Complex engineering projects (course / lab)
 Complex engineering assignments (course / lab)
 Project labs
 Open-ended labs
 Final year design project (FYDP)
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8.2.2 CO-PO-K-P-A mapping (example)
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8.3 K-P-A mapping – dominating model (example)
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Domain of learning taxonomy for Teaching-Learning
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Bloom’s Taxonomy - Cognitive Domain
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Bloom’s Taxonomy - Psychomotor Domain



Prof. Abdur Razzak Course Outcome and Mapping with POs Page 16/40

Bloom’s Taxonomy - Affective Domain
Level of Taxonomy TL Delivery - applying affective domain

Receive: willing to
hear and learn with
respect

• Be willing to hear and learn with respect
anything that can improve delivery

• Ask students if they are happy with teaching
methods

• Hold a class discussion on a different topic
every week so that students can actively
participate

Respond: react and
participate actively

• Encourage students to present new ideas to
address different problems

Value: attach values
and express
personal opinions

• Create an atmosphere in the class in which
students can express their personal opinions

• Explain role of a systematic problem solving
approach in the class

Organization:
organize internal
conflicts

• Organize equal time for learning theories and
applications of theories

• Create more group in the lab in order to
improve understanding of teamwork

Internalizing
values: behave
consistently with
personal value set

• Create tasks in such a way that students can
improve their judgment and change their
behavior towards problem solving, based on
new evidence
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8.2 CO statement – action verb
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8.2 CO statement - Theory

Writing course outcome
statement (Theory)
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8. Program outcome (PO) - Recall

NO
PO1
PO2
PO3
PO4
PO5
PO6
PO7
PO8
PO9

PO10
PO11
PO12
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8.2 CO statement – example (theory)

CSE1101 – Introduction to Computer Programming

Introduction to computers and programming languages, data representation in computer,
algorithms and flowchart construction for problem solving. Introduction to programming (input,
output, variables, data types, operators, expressions, assignments). Conditional, control
statements, and loops (if, if-else, switch, while, for etc.).

Introduction to arrays (declaring and manipulating arrays of numbers and characters, strings) and
multi-dimensional arrays. Introduction to functions (definitions, prototypes, argument, header
files).

Application of user defined functions. Pointers: variable declarations, operators, passing
arguments to functions, pointer arithmetic and function pointers. Object oriented programming:
introduction, class, object and method.
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8.2 CO statement – example (theory)
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8.2 Course outcome (CO) – example (theory)

CSE3224 – Computer Networks
Introduction to network and protocol. The Network Edge, Core, and Access, Networks Physical Media Delay and Loss
in Packet-Switched Networks, Protocol Layers and Their Service Models, Internet Backbones, NAPs and ISPs, a Brief
History of Computer Networking and the Internet.
Network Layer: The Application Layer: Principles of Application-Layer Protocols, The World Wide Web: HTTP, File
Transfer: FTP, Electronic Mail in the Internet, The Internet’s Directory Service: DNS, Socket Programming. The
Transport Layer: Transport-Layer Services and Principles, Multiplexing and Demultiplexing
Applications, Connectionless Transport: UDP, Principles of Reliable of Data Transfer, TCP case study , Principles of
Congestion Control, TCP Congestion Control. The Network Layer: Introduction and Network Service Model, Routing
Principles, Hierarchical Routing.
IP: The Internet Protocol, routing in the Internet, What is Inside a Router, Mobile networking. The Link Layer and
Local Area Networks: The Data Link Layer: Introduction, Services, Error Detection and Correction, Multiple Access
Protocols and LANs, LAN Addresses and ARP, Ethernet Hubs, Bridges and Switches, Wireless LANs: IEEE 802.11, PPP:
the Point-to-Point Protocol, ATM.
Security in Computer Networks: What is Network Security, Principles of Cryptography Authentication, Integrity, Key
Distribution and Certification, Firewalls, Attacks and Countermeasures Protocols
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8.2 Course outcome (CO) – example (theory)
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8.2 Course outcome (CO) – example (theory)

EEE1101 – Electrical Circuit-I

DC circuit variables and elements: Charge & current, Voltage, power& energy, voltage source, current source, independent
and dependent sources, types of resistors, color coding and standard resistor values, conductance, thermistors, photoconductive
cell, varistors.

Basic laws: Ohm's law, nodes, branches and loops. Series DC circuits: series resistors, series circuits, power distribution in a
series circuit, voltage sources in series, Kirchhoff's voltage law, Voltage division in a series circuit, voltage regulation and the
internal resistance of voltage source. Parallel DC circuits: parallel resistors, parallel circuits, power distribution in a parallel
circuit, Kirchhoff’s current law, current divider rule, voltage sources in parallel, open and short circuits. Series-Parallel networks,
current sources in parallel and in series.

Method of analysis: branch-current analysis, nodal analysis, mesh analysis including super node and super mesh. Wye-Delta
and Delta-Wye transformation. Circuit theorems: Thevenin's, Norton's and Superposition theorems, maximum power transfer
theorem, Millman’s theorem, Substitution theorem and reciprocity theorem, linearity property, source transformation.

Transient analysis:
RC transient: charging and discharging phase, initial conditions, instantaneous values, Thevenin Equivalent: time constant=RthC,
capacitors in series and in parallel, energy stored by a capacitor, stray capacitance. RL transient: Magnetic Field, inductance,
induced voltage, the storage phase and the release phase, Thevenin equivalent: time constant=L/Rth, inductors in series and in
parallel, steady state conditions, energy stored by an inductor.
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8.2 Course outcome (CO) – example (theory)
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8.2 Course outcome (CO) – example (theory)

EEE3222 – Power Electronics & Drives
Power semiconductor devices: power diodes, power transistors, thyristors (GTOs) – steady state and switching
characteristics. Power diodes: general purpose diode, fast recovery diode, Schottky diodes. Power transistors:
MOSFET, IGBT, SIT. Thyristors: SCR, GTO.

AC-DC converters / Diode rectifiers / Uncontrolled rectifiers: Design & Applications of single and three converters.
DC-DC converters: Buck, Boost, Buck-Boost and Cuk regulators, multistage topologies, Design & Applications of DC-
DC converters: Power factor correction, EV chargers.
DC-AC converters (Inverters): Gate drives Circuits, Various PWM techniques, Single-phase and three-phase inverters
(180-degree and 127-degree conduction), PWM inverters, Design of inverters, Design of various filters for inverter
circuits, Applications of inverters, Voltage and current source inverters, Resonant pulse inverter, Multilevel inverter.

SCR/ Controlled rectifiers: Controlled rectifiers using thyristors. Motor drives: DC motor drives, Induction and
Synchronous motor drives.

Industrial applications of power electronics: Solid State Transformer (SST), Induction heater, VFD.
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8.2 Course outcome (CO) – example (theory)
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8.2 Course outcome (CO) – example (theory)

EEE4122 – Control Systems
Introduction to control system. Open loop and closed loop or feedback control systems, transient
responses to the delta, step and ramp functions and their graphical interpretations. Electrical systems.
First, second, and higher order. Under-damped, over damped and critically damped R-L-C circuits, Op-
amp circuits for PID controllers. Mechanical systems. Translational and rotational systems with mass,
springs and dampers, mechanical systems with gear, electromechanical system, mechanical–electrical
analogies. Mathematical modeling. Block diagrams, signal flow graph, Mason‘s gain formula. Stability.
Transient & steady state error, steady state error, second, third, and higher order systems, poles & zeros,
Routh‘s criterion, Root locus. PI, PD, PID controller. Ziegler-Nichols method for determination of
constants. Programmable logic controllers. Construction, applications, ladder logic and programming.
Modern control theory. Multivariable systems, state variables and state equations for electrical and
mechanical systems, applications of eigenvalues, observability, and controllability, linear control system
design by state feedback. Simulation. Modeling and simulation of control system using software e.g.
MATLAB / Simulink.
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8.2 Course outcome (CO) – example (theory)
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EEE2121 – Mechanical Engineering Fundamentals

Thermal energy: Comparison and conversion with other sources such as mechanical and electrical energy. Sources of
thermal energy, such as oil, gas, coal, nuclear power plant, solar energy harvested thermodynamically.

Gases and thermodynamic processes: The P-V plane and work done, entropy, the T-S plane and heat transferred.
Isothermal, isochoric, isobaric, isentropic, and isenthalpic processes. Reversibility and irreversibility.

Carnot cycles: Carnot cycle, it‘s thermal efficiency, and second law, two-phase Carnot cycle. Reversed Carnot cycle,
operating mediums of air, steam, Freon, etc.

Practical Cycles: Otto cycle and diesel cycle.

Four stroke and two stroke engines. Crankshaft and camshaft. Cooling, lubrication, and ignition systems.

Gas turbines, Brayton cycle and modifications.

Reheat and regenerative cycles. Steam turbine cycle and modifications, combined cycle.

Boilers: Classification, fire-tube, water-tube, horizontal, vertical, etc.

Refrigeration cycle: Principles, stages, and components, Concerns with Freon and alternative fluids.

8.2 Course outcome (CO) – example (theory)



Prof. Abdur Razzak Course Outcome and Mapping with POs Page 31/40

8.2 Course outcome (CO) – example (theory)
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8.2 Course outcome (CO) – example (theory)

EEE 432 – Power Plant Engineering
Power plant fundamentals: general layout and principles,

Selection of location: Technical, economic and environmental factors.

Thermal power plants: diesel power plant, steam turbine power plant, gas
turbine power plant, combined cycle gas turbine power plant and nuclear power
plant.

Non-thermal power plants: Hydro, solar, wind and tidal power plant.

Power plant instrumentation, Load forecasting, Generation scheduling:
deterministic and probabilistic. Electricity tariff: formulation and types.
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8.2 Course outcome (CO) – example (theory)
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8.2 Course outcome (CO) – example (theory)

MSE1225 Fundamentals of Properties of Materials
Fundamentals of Chemistry: Atomic structure and atomic number; bonding types in solids; kinetic molecular theory; thermal
fluctuations and noise, the crystalline state - types of crystals; crystal directions and planes; allotropy and carbon; solid solutions
and two-phase solids, the hydrogen molecule – molecular orbital theory of bonding; band theory of solids; density of states in
energy bands; quantum theory of metals; Fermi energy significance; thermionic emission and vacuum tube devices; phonons;
photons; the electron as a wave; Heisenberg’s Uncertainty Principle; tunneling phenomenon – quantum leak; potential box –
three quantum numbers; the hydrogen atom, the helium atom and the periodic table; stimulated emission and lasers.
Properties of Semiconductor Materials: Intrinsic semiconductors; doping, extrinsic semiconductors; temperature dependence of
conductivity; direct and indirect recombination; minority carrier lifetime; diffusion and conduction equations and random motion;
optical absorption; direct and indirect bandgap semiconductors; indirect recombination.
Dielectric Properties of Materials and Insulation: Matter polarization and relative permittivity; polarization mechanisms;
frequency dependence: dielectric constant and dielectric loss; Gauss’s Law and boundary conditions; capacitor dielectric
materials.
Magnetic Properties and Superconductivity: Magnetization of matter; magnetic material classifications; ferromagnetism origin
and the exchange interaction; magnetic domains; ferromagnetic materials; soft and hard magnetic materials; energy band
diagrams and magnetism; magnetic recording materials; Superconductivity - zero resistance and the Meissner effect; Type I and
Type II superconductors; critical current density; superconductivity origin and principles.
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8.2 Course outcome (CO) – example (theory)
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8.2 CO statement – Lab

Writing course outcome 
Statement (Lab)
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8.2 CO statement – Example (Computer Programming Lab)
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8.2 CO statement – Example (Circuit Lab)
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8.2 CO statement – Example (Power Electronics Lab)
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Any questions or comments?
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