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@ Outline & outcome O3

ERUB

Outlines

dTeaching Learning (15 mins)
» Teaching learning materals. activit as

~ Assessiment tools

1 Learning Outecome (75 ming) O understand the good practice of OBE-based

» Program learning outcome

> Bloom's domain and leaining taxonomy | | 4 write good course outcome statement & proper

» Course outcome and mapping with POs matching with program outcomes
~ Writing proper CO statement - examples | | contribute preparing SAR for BAETE accreditation

Qutcomes

At the end of this seminar / workshop, the participants
are expected to

Teaching, learning and assessment
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@ 8. Program outcome (PO) O

I U 5

Program Outcomes NO |Learning Taxonomy
Engineering Knowledge (K1-K4) PO1 | Cognitive \

Problem Analysis (K1-K4) PO2 Cogn:tiv:e
Design/development of Solutions (K5) PO3 Cf}dni:cive

Investigation (K8) POJ4 E.’E}gnitive, Psychomotor
Modern Tool Usage (K6) PO‘S_' Cognitive, Psychomotor
The Engineer and Society (K7) PO6 | Cognitive, Affective
Environment and Sustainability (K7) PO7 | Cognitive, Affective
Ethics (K7) PO8 |Cognitive, Affective
Individual Work and Teamweoik PO9 | Affective
Communication ' PO10 | Affective

Project Management and Finance PO11 | Cognitive, Affective
Life-Long Learning PO12 | Affective
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&b 8.2 Course outcome (CO)

%= . |
A Learning Outcome (LO) is a

* measurable, observable, and specific statement that clearly indicates what a strider t
should know and be able to do as a result of learning.

Well-written LOs involve the following parts:

action ) subject ) level of s ondition of
verb content achievement / performance

(if applicable)

Affective

earnin,

Student
Learning
Outcome

Communicalion

PROGRAMME
OUTCOMES

EEE / ETE/ CSE |
COE / CSC

9% Ethics '
coiggpen

Cognitive

y
4
7

/ Problem
~ Analysis
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@, 8.2 CO statement — course outline template OBE

U B

Domain &g Delivery
Corresponding methods | Assessment
Statement ' and tools

activities
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N7 6.4 Teaching-learning activities and materials OBE

Teaching-learning activities

Theory

V1 Lecture I Demonstration 1, I Handout
V1 Tutorial v Simulation Q:b VI Text & reference books

1 Discussion M Experi@ny 1 Journal / conference papers

M Interaction, Q&A M Gro&p work I Online materials
M Audio/Video C%Qr%c:tic:e Ele M Lab manual / lab sheet
[1 Others: [1 Others: [1 Others:
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Q 6.4 Teaching-learning and assessment (theory) 03-

-IUB_

Assessment Q) Marks
Assessment Tools

Class Participation / Performar.ub 05%

Continuous [EEERUESEFAOLIF 15%
SEEEENNERIE Assignment / Case Studies / Field Trip 15%
Project / Presentction / Report / Others 15%
ol il Mid Term Exaniination 20%
PSSOl Final Exavziination 30%

Total 100% 100%

50%
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Q 6.4 Teaching-learning and assessment (lab) O3

-IUB_

Assessment Q) Marks
Assessment Tools

Class Participation / Performar.ub 05%

Continuous [ELNiC] slelgi 40%
ASECEEOENIE | 9b Assignment 05%
Project / Presentction / Report / Others 10%
St - Final Lab Test 2nd Lab Report 20%
SSSCEN O Open Endad Lab Report 20%

Total 100% 100%

40%
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\Q 8.2.2 Relationship between COs and POs (example)OBE

I U e

C°|‘gse Course Title COs PO1 PO2 PO3 PO4 PO5 PGs PO7 PO8 PO9 PO10 PO11  PO12
col X
EEE 131 Electrical Gircuit-l CO2 X
co3 X
col X
co2 X
EEE 211 Electrical Circuit-II
CO3 ~
co4 X
. COf X
EEE 211L EIectnEaI Circuit
ab CO2 X

Prof. Abdur Razzak Course Outcome and Mapping with POs Page 9/40



4, 8.3K-P-A O==

I U 5

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

d  K-P-A can be addressed thirough

Complex engineeiin:g projects (course / lab)
Complex engireering assignments (course / lab)
Project labs

Open-enaed labs

Final year design project (FYDP)

VVVVY
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N\

8.3 K-P-A mapping — dominating model (example) ()3

I U e

Program Outcomes (POs)

Knowledge Profile

Complex Engineering Problems

Complex Engineering

K € Activities
y WV
= + = 5
= o = PO1-PO2 M \ o | = PO1-POT PO10
2 = s c'o|o|o
a = £ o 1 |lo o | o
Selected Courses %ﬂ a0 e g g g on 0] 20 n | a S
HEEREBEERERRE S| | @EE [, |E5 85| |, 8
al=m |2 - | =|c|a|E|w w c| 3 2B & R o | o= | = o
(= = ":‘5' = O | o [ o mo| = 3 |_,| a m o = Z = o W= C = T - g
= | m | = c |5 ;,cr:j 4+ L s = C 1w o (il | 0o T = |la TE Alm w (2 a E o g =
mlc| B|a| a = Z|IB|5|8|8|8 o o w| w|c| 2 |ePs Elc ° |\& gl e| 9|2 c =
I = e A= Slels| |l |FlEs,ME| |23 E32g: |21 ala|ls|E|S8Elz
Bl E|S|@m|e|w]|E 5|5 P25 EEG 8| o |m|c(legleEleg e (65 2|5 |< =2zt
¢ ol clg|g|¥| e|w|B|E|8|c|®,2 “aaz| |2 |52 |lclladlcl Bleauzvscs|al|®|Z|lassl
= I = = I v1als5)] - cEolg 5l | |2 s SlmSeE S = |55 9| wm|g | 8|e =
2 88|82\ ®|2|c|2|5|o|e 3 PERl e ®|5| 0 B5aEaE 28258 2l58E
Ula|lo|lEF|lg|a|d|[S|lo|a|lZl-'z20df=2 4|8 |0|x o ¥« 8o @& JodB S| |2 |E|CRL
2 i ™
Course ID |Course Title . 3| 88|38 |8 5/8|8|5, 2 8|KL|K2|K3|K3|K5| K6 |KF| K8 |PL|P2|P3|Pa|P5|P6|P7|AL|A2|A3| A4 |A5
=0 = =0 =7 =0 = =0 =7 =0 = -2 =7
EEE 313 Electromagnetic Fields and Waves | 3 [C3 | C4 A3 V]V v v v v
EEE 315L |Electrical and Electronic Project 1 C4(Ch A3|A3[AZ1 | _|C3 v v | V[V v v
EEE 316L |Engineering Drawing and Electrical| 1 P3| P3 PA| P4 VoV W[V v
EEE321 |Digital Signal Processing 3(C3[CA|CH 1 |A3 ViV IV V[V v v
EEE 321L |Digital Signal Processing Lab 1 P4 | P3 =\ v | V|V VoW v
ETE322 |Communication Engineering - I 3|C3 Co .\ A3 A3 ViV IV | Vv [V v [« v | v v v [V
ETE322L |Communication Engineeringlab | 1 P4| =3 VoW v VoW v
EEE334 Embedded Systems 3 Co| P4 A3 | A3 Vv V[V |V VYA vV vV v
EEE422  |Ethics, Engineering Economics and | 3 (), C5 A3 C5 v v \ v
EEE 332  |Power Electronics and Drives 3 C4[Ck A3 Ad VI iV |V V[V V]V v oW
EEE 332L |Power Electronics and Drives Lab | 1 P4|P3 VoV VY VoW v
EEE 411 Control Systems 3|C3[CB|Ch A3 VI iV |V VY v VoW v v
EEE411L |Control Systems Lab 1 F3 A3 VoV VW v v
EEE400  |Final Year Design Project b CA|Ce|P3|P3[A4|AL|AS|AL|AS | CA AL V VIV VIV VY VY VYW VY
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g/ Domain of learning taxonomy for Teaching-Learning OBE
B U 5

MIND /MENTAL > TECHNICAL KNOWLEDGE

(Cognitive Domain -
/ Knowledge)

SOUL / HEART

(Affective Domain
/ Attitude)
. \
Three Domains \
of Bloom's BOD // PHYSICAL : :
Taxonomy ( ®sychomotor Domain L8 ‘
| Skills) Rl N v

~* GENERIC SKILLS

Affective:
Emotions

HUMAN DEVELOPMENT | BALANCED |~
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&b Bloom’s Taxonomy - Cognitive Domain O3

I U 5

ANALYZING

TAKE INFO APART &
EXPLORE RELATIONSHIPS

EVALU/ING

CRITICA'LY LXAMINE INFO

APPLYING

\  USE INFO IN A NEW (BUT SIMILAR) FORM
use, diagram, make a chart,

ONMMNIHL 43dd0 ddMOT

NOMINAL T-L

HIGHER ORDER THINKING

EFFECTIVE T-L
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&b Bloom’s Taxonomy - Psychomotor Domain  ()3=
%= . |

Perform actions « " on automatic, intuitive or unconscious way
appropriate te. th- context: invent, design, sell-manage, project-
manage

Al = existing skills in a non-standard way, in new contexts
or wsing alternative tools/instruments: Construct, combine,

Artlcula te wilve, coordinate, adapt, develop, integrate

Perform actions with expertise and without help,
Perfec‘t and the ability to explain actions to others:

Demonstrate, complete, show, be precise, control

Repeat or reproduce actions to standard
Mar'@)t late from memory or instructions: build,

perform, execute, manipulate

Copy or replicate the actions of others
I m ita te following observations: Follow, repeat,
copy, identify, match, imitate
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Q& Bloom’s Taxonomy - Affective Domain O3

IUB

Level of Taxonomy TL Delivery - applying affective domain
Receive: willing to + 3e willing to hear and learn with respect
Value hear and learn v/ anything that can improve delivery
i Ability to associate respect » Ask students if they are happy with teaching
ity to particiapate personal and collective methods
l Y values with contextual i i i i
respectfully and actively sty et Hold a class discussion on a different t_oplc
as appropriate to the value judgements. every week so that students can actively
i participate
Re:snond: react and Encourage students to present new ideas to
participate actively address different problems
. Organize Value: attach values Create an atmosphere in the class in which
Receive iay e and express  students can express their personal opinions
Ability to learn from prioritize ey b personal opinions Explain role of a systematic problem solving

others.

personal .iQ:-r‘n S approach in the class

value systex(is. ¢

O Organization: Organize equal time for learning theories and
e I Q organize internal applications of theories
AtErnatizs Q conflicts Create more group in the lab in order to

Ability to articulate urw@ improve understanding of teamwork

own values and belief

systems and operate Internalizing Create tasks in such a way that students can
consistently within them. values: behave improve their judgment and change their

consistently with behavior towards problem solving, based on

personal value set new evidence
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&b 8.2 CO statement — action verb

I U 5

domain . appropriate verbs

T

confirm, explain, convert,
compare, relate, match, discuss,
estimate, predict, describe,
paraphrase, infer

select,
outline, write,
list, identify,
recite, locate,
state, label,

apply,
meodify,
build,

construct,

understand

Bl ptioritize,
record, e
bl sketch,
rep produce
)
compose, | \
combine, ::r: — ‘
design, cateéf rize
\ ]
generate, investiga‘e,

hypothesize,

formulate,

originate,
invent,

revise

comp: e,
dehi' e,
dif ‘ere qtite,
¥ amin.

evaluate

justify, assess, judge,
conclude, appraise, prioritize,
rate, critique, critidze

N~~~

Remembering Understanding _ Applying Analysing Evaluating Creating
acquire arrange apply analyse appraise calculate
choose categoriz~ calculate appraise argue change
collect change change break down assess combine

complete ch~it choose classify compare compose
copy coinpu2 classify combine conclude constitute
define conclude compute compare consider create
describe convert conduct contrast contrast derive
detect defend construct criticize critique devise
distinguis*. determine demonstrate deduce decide discover
duplicza» diagram develop defend describe document
ar.d differentiate discover detect discriminate explain
ide atiry document employ differentiate explain generalize
indicate edit generalize  distinguish interpret modify
isolate estimate manipulate evaluate judge originate
label explain modify formulate justify plan
list extrapolate operate generate  recommend  produce
mark formulate organize illustrate relate rearrange
match generalize predict infer standardize relate
name give example prepare outline summarize revise
order illustrate produce paraphrase validate signify
outline interpret relate plan specify
place organize restructure relate synthesize
recall paraphrase show save tell
recognize predict solve select write
reproduce prepare transfer separate
select relate use shorten
state summarize structure
underline update subdivide

Page 17/40
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Q, 8.2 CO statement - Theory Ox

U B 1

Writing coursa outcome
stateme:it (Theory)
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@ 8. Program outcome (PO) - Recall O

I U 5

Program Outcomes NO |Learning Taxonomy
Engineering Knowledge (K1-K4) PO1 | Cognitive \

Problem Analysis (K1-K4) PO2 Cogn:tiv:e
Design/development of Solutions (K5) PO3 Cf}dni:cive

Investigation (K8) POJ4 E.’E}gnitive, Psychomotor
Modern Tool Usage (K6) PO‘S_' Cognitive, Psychomotor
The Engineer and Society (K7) PO6 | Cognitive, Affective
Environment and Sustainability (K7) PO7 | Cognitive, Affective
Ethics (K7) PO8 |Cognitive, Affective
Individual Work and Teamweoik PO9 | Affective
Communication ' PO10 | Affective

Project Management and Finance PO11 | Cognitive, Affective
Life-Long Learning PO12 | Affective
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@ 8.2 CO statement — example (theory) 03:

I U 5

CSE1101 - Introduction to Computer Programming

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

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

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

U E

. Domain and level :
CcO Corresponding _ Delivery methods
CO Statement of learning . Assessment tools
No. PO s and activitie
taxonomy X\
v Lecture v Class Test
Develop algorithms, PO1: v Tutcnim ¥ Mid-Term Exam
seudo codes, and . Cognitive Level 3 / :
co1 |P ; : Engineering : v 9O =scussion [ Final Exam
flowcharts in a logical Knowledee (Apply)
manner to solve problems. 8 " Dateraction ' Assignment
[ Audio/Video | Project (Presentation & Report)
conditionals, iteration PO1- v Tutorial v Mid-Term Exam
) I : " | - - -
o2 constructs, c:::r'!trnl Engineering Cognit'v:: Level 3 | Discussion ~  Einal Exam
structures, and functions Knowledee (Apply) v ] - _
. L W
to solve programming g Interaction Assignment
tasks. [ Audio/Video | Project (Presentation & Report)
v  Lecture [ Class Test
Apply data structures and L, ¥ Tutorial " Mid-Term Exam
co3 | memory addressn‘_ug R Cognitive Level 3 ~ Discussion v Final Exam
techniques in . /. lod (Apply)
i nowledge i i
programming. g * Interaction v Assignment
[ Audio/Video [ Project (Presentation & Report)
“Levels in Bloom’s Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level b: Create
“Levels in Bloom's Affective Domain: Level 1: Receive, Level 2: Respond, Level 3: Value, Level 4: Organize, Level 5: Internalize

Prof. Abdur Razzak
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@ 8.2 Course outcome (CO) — example (theory) (O3

I U 5

CSE3224 — Computer Networks

Introduction to network and protocol. The Network Edge, Core, and Access, 1+etworks Physical Media Delay and Loss
in Packet-Switched Networks, Protocol Layers and Their Service Model;, 'aternet Backbones, NAPs and ISPs, a Brief
History of Computer Networking and the Internet.

Network Layer: The Application Layer: Principles of Applicatiori-Layer Protocols, The World Wide Web: HTTP, File
Transfer: FTP, Electronic Mail in the Internet, The Interne*'s Directory Service: DNS, Socket Programming. The
Transport Layer: Transport-Layer  Services aind Principles, Multiplexing and Demultiplexing
Applications, Connectionless Transport: UDP, Principles ot Reliable of Data Transfer, TCP case study , Principles of
Congestion Control, TCP Congestion Control. The Netvrork 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 Lay2i- .ntroduction, Services, Error Detection and Correction, Multiple Access
Protocols and LANs, LAN Addresses arid 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

Prof. Abdur Razzak Course Outcome and Mapping with POs Page 22/40



s 8.2 Course outcome (CO) — example (theory) O3

4=

coO Corresponding | Domain and level of | Delivery methods
CO Statement . = .o Assessment tools
No. PO learning taxonomy and activities
v  Lectury » Class Test
Understand the basic PO1- V' Teaoriel ¥ Mid-Term Exam
co1 architectures of computer Engineering Cognitive Level 2 = Mise Jesion ~  Final Exam
networks and OS5l reference led (Understand)
model. Knowledge [  'steraction ™ Assignment
l_‘_ Audio/Video [ Project (Presentation & Report)
. ''Iv  Lecture l* Class Test
Analyze the requirements for a
. s v  Tutorial «  Mid-Term Exam
given organizational structure :’:\nd PO2: Problem Co it e dl _ ) _
CO2 |select the most appropriate Analvsis ot l*  Discussion *  Final Exam
. . =1 -
networking  architecture  and B il I+ Interaction [ Assignment
e [ Audio/Video [ Project (Presentation & Report)
v  lLecture * Class Test
Understand the basic use of PO1: Coenitive Level 2 v Tutorial ¥ Mid-Term Exam
CO3 | cryptography and network Engineering l {Enderstand} ¥ Discussion «*  Final Exam
security. Knowlecge »  Interaction ™ Assignment
[ Audio/Video [ Project (Presentation & Report)
v  Lecture [ Class Test
Identify limitations of existing
l [ Tutorial [ Mid-Term Exam
r_letwork prtotocols EIrzrETl »(012: Life-long Affective Level 3 . . .
CO4 | literature review and propose learnin (Value) v Discussion [ Final Exam
new solutions for specific needs = ml e v Assignment
e TEE LI T ¥ Audio/Video *  Project (Presentation & Report)
“Levels in Bloom’s Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level 6: Create
"Levels in Bloom's Affective Domain: Level 1: Receive, Level 2: Respond, Level 3: Value, Level 4: Organize, Level 5: Internalize
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@ 8.2 Course outcome (CO) — example (theory) (O3

I U 5

EEE1101 — Electrical Circuit-I

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

Basic laws: Ohm's law, nodes, branches and loops. Series DC circuiit::. series resistors, series circuits, power distribution in a
series circuit, voltage sources in series, Kirchhoff's voltage law. V. ltuge division in a series circuit, voltage regulation and the
internal resistance of voltage source. Parallel DC circuits: paraliel 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, noda! analysis, mesh analysis including super node and super mesh. Wye-Delta
and Delta-Wye transformation. Circuit theoremns: 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 dischargina nhease, initial conditions, instantaneous values, Thevenin Equivalent: time constant=R;,C,
capacitors in series and in parallel, en<:gy 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/R;,, 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) (O3

I U 5

CLO No. CLO Statement Corresponling PLO Dﬂm?m L]
learning taxonomy
Explain the concepts of circuit element;, vO1: Engineering Cognitive Level 2
CLO1 DC sources, circuit laws and analysis
. Knowledge (Understand)
techniques.
CLO? Solve DC circuits using various network | POI: Engineering Cognitive Level 3
theorems. Knowledge (Apply)
CLO3 Analyze step response of 1st srder RL and PO1: Engineering Cognitive Level 4
" RC circuits. Knowledge (Analyze)
Apply the concepfs o1 magnetic flux
CLO4 density, magnetization curve, hysteresis, | POI1: Engineering Cognitive Level 3
Ampere's circuttal law to solve DC Knowledge (Apply)
magnetic circuits.
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-@ 8.2 Course outcome (CO) — example (theory) (O3
9= - ]
EEE3222 - Power Electronics & Drives

Power semiconductor devices: power diodes, power transistors, thyristers (GTOs) — steady state and switching
characteristics. Power diodes: general purpose diode, fast recovery “ioue, Schottky diodes. Power transistors:
MOSFET, IGBT, SIT. Thyristors: SCR, GTO.

AC-DC converters / Diode rectifiers / Uncontrolled rectifiers: Dasign & Applications of single and three converters.
DC-DC converters: Buck, Boost, Buck-Boost and Cuk regtiatcrs, 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), PWN: iaverters, 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: Controllea 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) (O3

I U e

co Corresponding | Domain and level of | Delivery methods
CO Statement . = . Assessment tools
No. PO learning taxonomy and activitie=
v Lecture v Class Test
Identify the characteristics of ~ Tutcn sl F Mid-Term Exam
i = PO2: Probl C itive L 14 . . .
co1 | various types of dc-dc converters, T ognitive Leve 7 Pcussion —  Final Exam
rectifiers (AC-DC converters) and Analysis (Analyze) _ )
inverters (DC-AC converters). v \*eraction ' Assignment
. Audiof/Video ||  Project (Presentation & Report)
'~ lLecture v Class Test
Design power converters (ac-dc, | PO3: Design/ Coenitive | < re o Tl o ocRlen B
CO2 | dc-dc, dc-ac) with specific| Development e (Cre: t:" v Discussion ¥ Final Exam
requirements and need. of Solution A ¥ Interaction *  Assignment
[ Audio/Video |[[  Project (Presentation & Report)
v Lecture [ Class Test
Develop applications using the PO7: [ Tutorial [~ Mid-Term Exam
cO3 demg_ned power converters for | Environmenu Affective Level 3 ~ | Discussion — ' Einal Exam
sustainable development and and (Value) _ )
analyze its environmental impact. | Susta’zavility ' Interaction v Assignment
*  Audio/Video | Project (Presentation & Report)
. v  Lecture [ Class Test
Identify a contemporary problem _ )
through literature review whcs= | PO12: Life_lon Affective Level 4 ' Tutorial ' Mid-Term Exam
CO4 | solution wrill be designed, B 8 _ [  Discussion [ Final Exam
. ) learning (Organize)
developed and verified using [ Interaction v Assignment
ower electronics and drives.
= ¥  Audio/Video | ¥ Project (Presentation & Report)
“Levels in Bloom’s Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level 6: Create
“Levels in Bloom’s Affective Domain: Level 1: Receive, Level 2: Respond, Level 3: Value, Level 4: Organize, Level 5: Internalize
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-ﬁi 8.2 Course outcome (CO) — example (theory) (O3
9= - ]
EEE4122 - Control Systems

Introduction to control system. Open loop and closed loop or fecaoack control systems, transient

responses to the delta, step and ramp functions and their grapi:icai 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. Transiational and rotational systems with mass,
springs and dampers, mechanical systems with gear, alzctromechanical system, mechanical—electrical
analogies. Mathematical modeling. Block diagrams, signal flow graph, Mason’s gain formula. Stability.
Transient & steady state error, steady state errov, second, third, and higher order systems, poles & zeros,
Routh’s criterion, Root locus. PI, PD, P!D controller. Ziegler-Nichols method for determination of
constants. Programmable logic contro.lers. Construction, applications, ladder logic and programming.
Modern control theory. Multivariable systems, state variables and state equations for electrical and
mechanical systems, applicatior:s or 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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J, 8.2 Course outcome (CO) — example (theory) (O3=

I U e

CiO CO Statement Corresponding DDH‘IE-IIFI and lewel Df Delivery rl_'lE.t-hEldS Assessment tools
MNo. PO learning taxonommy and activities
I+ Lecture I+ Class Test
Construct mathematical of ]
electrical, electronic and PO1: Cosmniti |2 e Tutonsl v Mid-Term Exam
CO1 | mechanical (translational & Engineering ugn;ﬂ:".rew} v Diccuscion I Final Exam
rotational) systems both in time Knowledge i v |\ *sracticn I Assignment
d fr d in. — . . . .
an sl » AudioMideo I Project (Presentation & Report)
e Lecture I+  Class Test
Identify the characteristics of ) .
) _ I+ Tutorial I Mid-Term Exarm
szaifel JiEEh T = POZ: Problem Cognitive L= el ; : ;
CO2 | electromechanical control ' ) e y i f+  Discussion f«  Final Exam
) Anahysis (Aranzel i )
systems by both classical and I* Interaction I Assignment
tat tation.
SHisle A repliEs s L ™ AudiofMWideo I Project (Presentation & Report)
I+ Lecture ™ Class Test
Design a control system using I I~ Tutorial I~ Mid-Term Exam
. re-qmrer_i specifications | PO2: Pn::nl:?len. Cognitive Level 6 ~ Discussion % Final Exam
addressing the complex Aanaly sis (Create) _ ]
engineering problems. " Interaction v Assignment
I+ audiofvideo I Project (Presentation & Report)
Explain effectively both in oral I¥  Lecture I Class Test
and written form the design of = | ™ Tutorial ™ Mid-Term Exam
control system that meets the SLLAE Affective Level 4
Ccog ) ] Communicatio . I¥ Discussion ™ Final Exam
specific need and requirements o (Organize) ) _
addressing complex engineering I Interaction I Assignment
activities. I+  AudiofMWideo I*  Project (Presentation & Report)
“Lewels in Bloomy's Cognitive Domain: Level 1: Remamber, Level 2: Understand, Lewel 3: Apply, Level 4: Anslyze, Lewel 5 Evaluate, Lewvel &: Create
_Levels in Bloonr's Affective Domain: Level 1: Receive, Level 2: Respond, Level 3: Value, Level 4: Organize, Lavel 5: Internzlize
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@ 8.2 Course outcome (CO) — example (theory) (O3

I U 5

EEE2121 — Mechanical Engineering Fundamentals

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

Gases and thermodynamic processes: The P-V plane and wor« 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 s=.ond 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 modificaticna.

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

Boilers: Classification, fire-tube, wat<i-tube, horizontal, vertical, etc.

Refrigeration cycle: Principles, stages, and components, Concerns with Freon and alternative fluids.
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Q 8.2 Course outcome (CO) — example (theory) (O3

I U 5

: Domain and level : )
CcO Corresponding _ Delivery m>ti,0ds
CO Statement of learning L Assessment tools
No. PO : and «wtivities
taxonomy _

Explain fundamental v Laccure ¥ Class Test

charactpjrlstlcs Df_ fluid [ Tutorial ¥ Mid-Term Exam

mechanics, reversible & PO1: Cognitive Leve! ? | & _ -

. . . . ”y W
CO1 |irreversible processes, and Engineering [Elnderstqnj'l v Discussion Final Exam

working principle of heat Knowledge ¥ Interaction [ Assignment

engines, refrigerators, o . :

'.g £ ' Audio/Video | Project (Presentation & Report)
boilers and heat pumps.
v Lecture [ Class Test

Analyze various v Tutorial v Mid-Term Exam
o2 thermodynamic cycles | PO2:Problain | Cognitive Level 4 | & piccyssion ¥ Einal Exam

used in power plants for Apzly_is (Analyze) _ _

: ¥ Interaction v Assignment
power generation.
v Audio/Video [ Project (Presentation & Report)

"Levels in Bloom's Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level 6: Create
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@ 8.2 Course outcome (CO) — example (theory) (O3

I U 5

EEE 432 — Power Plant Engineering
Power plant fundamentals: general layout and ginciples,

Selection of location: Technical, economic znd environmental factors.

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

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

Power plant instrumentation, Load forecasting, Generation scheduling:
deterministic and probabiiistic. Electricity tariff: formulation and types.
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J, 8.2 Course outcome (CO) — example (theory) (O3=

U e

CO Corresponding | Domain and level of | Delivery methods
CO Statement Assessment tools
No. PO learning taxonomy’ and activities
X v  Lectiun = v Class Test
Explain the fundamentals, general \ )
layout, thermodynamic cycles,, PO1: - v Tuvori | ~  Mid-Term Exam
. S . . Cognitive Level 2 . . .
CO1 | and working principle of heat Engineering (Understand) ¥ Disvussion *  Final Exam
engines, boilers and heat pumps Knowledge (Y ™ Assignment
used in power plants. — . . . .
P P \ Audio/Video [ Project (Presentation & Report)
¥ Lecture ¥ Class Test
Analyze the technical and ) )
. . . ¥  Tutorial v  Mid-Term Exam
economic aspects of installation, PO2- Problem T il
CO2 | operation and control of various ﬂ-nal sis (Ao _‘p ’ v Discussion ¥  Final Exam
a.
thermal and non-thermal power U ) ¥ Interaction [ Assignment
lants. . . . -
P [ Audio/Video [ Project (Presentation & Report)
. v  Lecture [ Class Test
Assess social, health, safety, legal i )
and cultural issues and the PO6: The | . - Tutorial - Mid-Term Exam
it rens . | Affective Level 3 . . .
CO3 | consequent responsibilities of | Engineer and (Value) v Discussion ' Final Exam
. . alue
Engineers on the development of Societ * [~ Interaction ¥  Assignment
new power plants.
= > v  Audio/Video | /¥ Project (Presentation & Report)
v  Lecture [ Class Test
Analyze the sustainability of . PO7: ™ Tutorial Mid-Term Exam
different ower lants by ! Environment Affective Level 3 . . .
CO4 ) P . P . Y ¥  Discussion [ Final Exam
evaluating technical, economic, and (Value) ] )
social and environmental factors. Sustainability ' Interaction v Assignment
v  Audio/Video | /¥ Project (Presentation & Report)
“Levels in Bloom’'s Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level 6: Create
“Lewvels in Bloom’s Affective Domain: Level 1: Receive, Level 2: Respond, Level 3: Value, Level 4: Organize, Level 5: Internalize
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@ 8.2 Course outcome (CO) — example (theory) (O3

I U 5

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 aind planes; allotropy and carbon; solid solutions
and two-phase solids, the hydrogen molecule — molecular orbital theory ¢f honding; band theory of solids; density of states in
energy bands; quantum theory of metals; Fermi energy significance; the r.iionic 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 znd 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 car.ier lifetime; diffusion and conduction equations and random motion;
optical absorption; direct and indirect bandgap semicrnuductors; indirect recombination.

Dielectric Properties of Materials and Insulation: Matter polarization and relative permittivity; polarization mechanisms;
frequency dependence: dielectric constant axa dielectric loss; Gauss’s Law and boundary conditions; capacitor dielectric
materials.

Magnetic Properties and Supercondu :ivity: 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 | and
Type Il superconductors; critical current density; superconductivity origin and principles.
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I U 5

8.2 Course outcome (CO) — example (theory) (O3

: Domain / Jzvel Deliver
CO Corresponding I’. Y Assessment
CO Statement of learning methods and
No. PO H . tools
taxonamy activities
Understand the chemistry of at.t::'rns, ions, PO1: Cognitive o lecture o Class Test
molecules, crystal structure of solids and the : . : : .
CO1 L : Engineering | domain —level |e Tutorial e Mid Term
structure and molecular bonding involved in _ | _
. : . . Knowledg:: 2 (understand) |e Discussion e Assignment
materials used in electronic devices. AN
Understand the quantum mechanical model N\~ Cognitive e Lecture e Class Test
CO2 | of the atom, Fermi energy levels; band theory | “ngineering | domain—level |eTutorial e Mid Term
of solids and the tunneling phenomenon. | Knowledge 2 (understand) |e Discussion e Assignment
Understand the physical and chemica PO1: Cognitive e L ecture e Class Test
CO3 | properties of different kinds of semiconuucior | Engineering | domain —level |e Tutorial e Final Exam
materials. X Knowledge 2 (understand) |e Discussion e Assignment
Understand the dielectric anu magnetic PO1: Cognitive e Lecture e Class Test
CO4 | properties of materials usex in electronic| Engineering | domain—level |eTutorial ¢ Final Exam
devices and insulation. Knowledge 2 (understand) |e Discussion e Assignment
“Levels in Bloom’s Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level 6: Create
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Q, 8.2 CO statement — Lab O3

U B 1

Writing cour<se outcome
Statement (Lab)
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é 8.2 CO statement — Example (Computer Programming Lab) OBE
B U -

| Domain and level . X
cO Corresponding ormain an_ eve Delivery 1nethods
CO Statement of learning s Assessment tools
No. PO " and acthisities
taxonomy ()
Write and debug ¥ Programming ¥ Lab Performance
cove. practial problems | POS: Modem | Poychomotor | 7 Experiment | LabTest
co1 ve P > : ' Level 4 | Open Ended Lab | ¥ Lab Report
using known programming Tools Usage ¢
language studied in the (Articula‘e: v Demonstration || Open-ended Lab Report
theory course. ¥ Practice Lab ' Project (Presentation & Report)
Write report individually ' Programming | Lab Performance
jl:i/?'nrin Ir‘Ianat:: g.c'.rr?L“:c-.l::.nd::::’iIr PO9: Individual Affective Level 4 | Experiment T
C0o2 gning an op . Work and . v OpenEndedlab |/ Lab Report
lab for solving practical £ (Organize)
problems with specific Teamrwen ¥ Practice Lab ¥ Open-ended Lab Report
needs and requirements. | Demonstration | Project (Presentation & Report)
“Levels in Bloom’s Cognitive Domain: Level 1: Remember, Level 2: Understand, Level 3: Apply, Level 4: Analyze, Level 5: Evaluate, Level 6: Create
“Level of Bloom’s Psychomotor Domain: Level 1 - Imitate, Level 2 — Manipulate, Level 3 — Perfect, Level 4 — Articulate, Level 5 - Embody
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Q 8.2 CO statement — Example (Circuit Lab) O3

I U e

CcO Corresponding Domain ant_:l level Delivery 1nethods
CO Statement of learning of Assessment tools
No. PO " and cctivities
taxonomy O
I ‘imulation v Lab Performance
Build  basic  electrical v Experiment v Lab Test
circuits and operate | PO5: Modern Psychomotor :
| v
ol fundamental circuit lab Tools Usage Level 3 (Precise) Demonstration Lab Report
' Tutorial " Project (Presentation & Report)
v Simulation v Lab Performance
Use PSPICE / PSIM / | Experiment v Lab Test
computer aided design| PO5: Modern Psychomotor - , -
oz (CAD) tool to simulate DC Tools Usaue Level 3 (Precise) Demonstration Bl i
e ¥ Practice Lab ¥ Open-ended Lab
' Tutorial | Project (Presentation & Report)
“Level of Bloom’s Psychomotor Domain: Level 1 - Imitate, Level 2 — Manipulate, Level 3 — Perfect, Level 4 — Articulate, Level 5 - Embody
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é 8.2 CO statement — Example (Power Electronics Lab) (3=
U

| Domain and level . N
cO Corresponding ornain an_ Ve Delivery inerhods
CO Statement of learning Nt Assessment tools
No. PO " and act sities
taxonomy (O
Measure the performance v Himulation v Lab Performance
co1 L . Ml ' Level 4 | Demonstration ¥ Lab Report
experiments / simulation Tools Usage R
software (MATLAB/ PSIM / (Articulare. ¥ Practice Lab " Open-ended Lab Report
PROTEOUS). ' Tutorial " Project (Presentation & Report)
Investigate the v Simulation | Lab Performance
PEFfD"TE'”CE ‘:I‘: a Pﬂ‘ﬂ"tf’ﬁr o, Psychomotor v Experiment | Lab Test
coz |converter Wi B L Level 4 ' Demonstration " Lab Report
requirements and needs Investigatiur, ,
by designing an open (Articulate) v Practice Lab v Open-ended Lab Report
ended experiment. | Tutorial ¥ Project (Presentation & Report)
“Level of Bloom’s Psychomotor Domain: Level 1 - Imitate, Level 2 — Manipulate, Level 3 — Perfect, Level 4 — Articulate, Level 5 - Embody
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&lg Any questions or comments?
U B
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