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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title English 1 Module Delivery

Module Type Basic XTheory
Xl ecture

Module Code UOB102 O Lab

ECTS Credits 2 Clrutorial
[Practical

SWL (hr/sem) 50 [Seminar

Module Level UGl Semester of Delivery 1

Administering Department AIBM College AIC

Module Leader Anfal Mudhafar Ali e-mail anfal.m@csw.uobaghdad.edu.iq

Module Leader’s Academic Title | Lecturer assistant Module Leader’s Qualification M.A.

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval Version Number 1.0

Date

Relation with other Modules
31 Ayl sl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents

BoLinY! Lgibgizmag lgakad il yseng Ayl 8okl Colaal

Module Objectives

Gyl Baledl Colual

1- The program aims to enable students to understand, write, comprehend and
speak English in a way that allows them to interact with English speakers.

2- In addition, it aims to improve the students reading and writing skills in the
language of scientific research, in a way that enables them to pursue the latest
research and discoveries in discreet international journals, as well as it qualifies
them to communicate with their peers in international universities through English
language.

Module Learning
Outcomes

Balall el oloryen
Loyl

At the end of the semester, the student will be able to

1. Apply grammatical rules of English accurately in both written and spoken
communication.

2. Demonstrate proficiency in reading comprehension, speaking, listening, and
writing skills through various academic and practical tasks.

3. Communicate effectively in English by engaging in conversations, expressing
ideas clearly, and adapting language appropriately to different audiences and
contexts.

4. Compose well-structured written texts that are coherent, persuasive, and
appropriate for their intended purpose and audience.

Indicative Contents

Indicative content includes the following.

Introduction to English tenses, grammar [7 hrs]

Using the present and past tenses and the differences between them [7 hrs]

How to write the English sentence. Types of sentences [4 hrs]

How to read aloud and the skills of comprehension and how to organize the ideas to

ol wbgioall answer reading questions. [7 hrs]
Revision problem classes [5 hrs]
Total hrs =33 = SSWL - (Exam hrs) = 33 - 3 =30 hr (Time table hrs x 15 weeks)
Learning and Teaching Strategies
P,.l,.;d\g P.l:.x)\ Ol Al
Students are taught through communicative approach through which they are
encouraged to speak even if they make mistakes.
1. Interactive Lectures: Using visual tools such as slides, videos, and records
2. Problem-Based Learning (PBL): a linguistic question is presented, requiring
Strategies students to analyze it according to what they understood from the lecture. This
method is used to enhance creative thinking technique for students and
" generate new ideas to solve problems through spontaneous contributions
Ol

(brainstorming).

3. Blended Learning: Combining e-learning techniques with traditional
education by using remote learning platforms where students can access
lectures materials, additional learning materials, and submit assignments
online.
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4. Self-Assessment and Feedback: Encouraging students to assess their
colleague’s performance through continuous feedback from the instructor, to
enhance self-critique and personal analysis skills.

5. Collaborative Learning: Using teamwork as an educational strategy through
small groups to solve linguistics problems, fostering social interaction and
developing communication skills

6. Project-Based Learning: Offering students the chance to work on long-term
projects that require research, preparing information in an organized well
written report, and presenting their work in front of their class to enhance their
speaking abilities. These projects can be individual or group-based, enhancing
research and teamwork skills

Student Workload (SWL)
L gl 10 gaummn LIUal (guhyld] Jazell

Structured SWL (hr/sem)
Jradl! I Ul elaiall gwhll Jas!

Structured SWL (hr/w)
33 2.2

e goanl cllall @latiadl (bl Josell

Unstructured SWL (hr/sem)
Joaill IS all @laiall s gwhll ool

17 Unstructured SWL (hr/w) 11
b gl CUal) @lasiall e byl Josnll '

Total SWL (hr/sem)

50
sl I3z CIUall (S guly ) Jozsl
Module Evaluation
duwlydl 83l (Ol
. . Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome
Quiz 2 10% (10) 5&9 LO #1, #2 and #3
Assignments 4 5% (5) 35,8&12 | LO#1,#2
Formative participation in ]
5 5% (4) Continuous | All
assessment lecture
Portfolio 1 10% (10) 13 LO #2 & #3
Project 1 10% (10) 9-15 LO#3 & #4
Slmmative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment  "Eina| Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 | Introduction to verb to Be, Possessive, making plural nouns

Week 2 | Present simple, Adverbs of frequency, adjectives, Question words,
Week 3 | Pronouns, this/that, there, indefinite & definite articles, Expression of quantity
Week 4 | Was/ were, Past simple, irregular verbs, Prepositions

Week 5 | Quiz/ Modal verbs, have to, like & would like.

Week 6 | Present continuous, Present simple and Present continuous, Future plans.
Week 7 | Midterm/ Tenses, state verbs

Week 8 | Future, adverbs.

Week 9 | Quiz/ Present perfect, The Passive

Week 10 | Time clauses, Conditionals, Participles

Week 11 | Present perfect continuous, verb Patterns, infinitives.

Week 12 | Past perfect, Noun phrases, Reflexive pronouns

Week 13 | Reported Speech, Relative clauses

Week 14 | Project Presentation

Week 15 | Project Presentation

Week 16 | Final




LéoJaJ‘ Eexdlg JL’.H M\ 8yly9 - Byl 2\:)9.@_0;-
' Sl daol>
(J9Y1 89u1) Liguodl Al olipdatl] § o920
Ly9) 89 YE - - (drulyd gaad dilel) Ol giww aisl
delw YO = duygl 8u>9 S

Learning and Teaching Resources

oy @ladl jolias

Text Available in the Library?
) New Headway Plus by Liz and John Soras- Beginner, Oxford
Required Texts . Yes
University Press.
Recommended . .
English Grammar in Use by Rymond Murphy. Yes
Texts
https://elt.oup.com/student/headway/beg/
Websites
https://test-english.com/
Grading Scheme
oyl abasea
Group Grade il Marks % | Definition
A - Excellent el 90-100 Outstanding Performance
s G B - Very Good e eV 80-89 Above average with some errors
(:(;:t_:e:;o) roup C- Good BVES 70-79 Sound work with notable errors
D - Satisfactory wgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

a3 @i (Ul Jow (Ae) 31 9T eI Aol Al ] +,0 oye Ja5 T 35 (@1 & iead) lodall CyS otiws :l2>Dlo
13 "l o Aoyl O guodl V" 5 ol Y dusliw daoloell (U (08 ] 08,8 dodle (o83 i Lodp <00 (J] 0£,0 dadle
e s gall JL) Coytll 098w aduodl xsandl U (30 dgiaall ledall dmgll vl 8



https://elt.oup.com/student/headway/beg/
https://test-english.com/
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MODULE DESCRIPTION CATALOGUE

Module Information
:‘%“""J'ﬂ\ PR OA] &_ILA}L.A

Module Title Obady) (358a g :\-,-,\h\fi«ﬂ:\ﬁ‘ Module Delivery
Module Type Basic & Theory
X Lecture
Module Code UOB104 1 Lab
ECTS Credits 2 U Tutorial
O Practical
SWL (hr/sem) 50 0 Seminar
Module Level UGl Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader | Dr.Zahraa H. Alsultani e-mail zahraa@cois.uobaghdad.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PH.D
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 10/10/2025 Version Number | 1.0
Date
Relation with other Modules
AN A 5all af gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

0L YY) iy ginall g abeall il g Al 5ol Balall Calaal

alaall Al Rl ) jlanll 8 Lae g5 S 5 dkal el o seha o LRI Ca ey o) -]

LY S k) jiesnll A8Me 5 LS ) 5 e il 5 dudal el ailiad U Al o -2

a3l 5Ll il a1 3 g iSle 5 sl acionall & i) (5 s DS i) (5 s o sgho By -3
3 E el gl Liilaca s duallal)

Al gal) 3 pall 5 ol oyl il 8 Aalad) il all s Sl (3 sha AUS e U G jas -4

VeI G5 i) (3 sin Jnl s 4ty 5 Jsi G s o sgho i e al) i ey o -5
a5l Casgally i1 (3 sl allal

atil) 5 aleill g addaill (G31 yha 5 4 sllaall zali ) il jaa
i el Calaay)

Module Objectives

2D Bl 5 Las 553 gy 5 ol gl 5 S8 48 paa -]
Letlilaca 5 Lgtalias 5 Lo seie (¥ (3 sin e oyl 22

Module Learning i Al 8 Lgilila 5 Lge ) sil dalall iy all e Ul Gty o) -3
Outcomes ) il el 4S5 i) (3 s (g WD) i ga R jaa 4
SOl ) jal) ) gial) & il all s § siall diliall o gaaill e QlUall Gpat o -5
Aalall il jall s Gl (3 s e Jlae 3 A ALY Jle Ul Gapais o -6
:t;l.u“)ﬂ‘ B.JLAM ?u\ &L\LA)M c.ah).\jh 3;4\;.“ LS\JLG_A“ A_Q\JA\}“ —
e (8 480 a5 dxda sl LIV 5 A sall (380 sall 5 Gl 8l (s graall lldal) ey o -]
Gsiall s Aukal janl)
i) 3 Lilaia Canl gl (3 il i 5 jlea calllall alaiy o) -2
Aadl 5 55 Aylal sl ey sV B sim A 5 Al jipall cy )l U ety o) -3
. Gsiall o agh JiS (53l byl
b L Aald YT ) i) s
[ Glebu 7] .ol G siad i gall de Ll 5 V) (35 o seia -1
[cilelu 5], oY) G5 sial i se sill s uld 1 A2 Y )5 Gl (3l Al Y1 22
Indicative Contents [ Clelu 4] Letadail 480 ja¥) 5 diha ol Sl 5 Gladl) (3 saal 40 gall de LAl (381 0 -3
Al ) il il [ Selu 7] ¥l G5 siad dalall s 4y il Gganll -4

[ el 7] .l jusall sl g sy il J gual Akl el -5
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Learning and Teaching Strategies

sl 5 alasl) ilin il in

Lo il) (m g yallS Ay yemy gl aladind y Aelall culpualaall Lgie Aa (bl sladiul -]
Bkl 5l gpadll
A il 5 Sl e agia s Al e daladl ALYl » b -3
slisdl Calaa ) Jaa 5l dalad) Cilalbacadl) 5 da jlall (kI AlainY) -4
pliall g clallaadll » lal daaSU) LsEliall US o dallall 56 ) s 58 (520 Alaade -5
Strategies Cam cand G bl Ciliaie aladiuly i) aleill wa 35 IV el L et smatdl Jedll -6
Y e Cilaal gl i g cAdlia) Gyanlal ol a5 il ualaall 3 ga I g sl DUl Ky
Laa) 1 435 IS e agiDle ) ol anii o Ol i daad 1 405l 5 A il -7
(oGl Qs g S aEl G jlea G jadl B jaiisall
Jals jma e gene DA (o dpatlat L) il eleal) Joall plasind ; Jsladll il -8
el sl g by pelaia¥) Jelal e Lea dy salll cOIS )
Student Workload (SWL)
Lc}.u.u\ \ch._twg._ﬂw@.n\).ﬂ\dA;“
Structured SWL (h/sem) Structured SWL (h/w)
33 2.2
daadl) A Qlall alatiall ol jall Jaal L sand Callall alsiiall sl ) Jaal)
Unstructured SWL (h/sem) Unstructured SWL (h/w)
17 1.1
daail) JOa Ul aliial) e ol 5ol Jaall L saad llall alitiall ye asl jall Jaal
Total SWL (h/sem)
50
il DA Calall IS sl ol Jasl)
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Module Evaluation

:\-}w‘ Jﬂ\ saldl) H..gs.a
. X Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome

Quiz 1 10% (10) 9 LO #1- #6

Assignments 4 10% (10) 3,58&12 | LO #1-#6
Formative

ticination i

assessment | Partcipationin 5 10% (10) Continuous | All

lecture

Project 1 10% (10) 9-15 LO #1- #6
ST R Midterm Exam 2hr 10% (10) 7 LO #1-#6
assessment [ 'pina) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lg).b.ﬂ\ (= s GL@.’\A\

Material Covered

Week 1 | 4ikl gall g leai¥) (3 98 -4l gall (35 gal) g ¢y 38 (& 3ad) ima -adlaa) 433 ¢ 3ad) za

Gshal) g gl
AAE) 5 Lo laiay) g Lalai®y) (5 g8al) ~duluad) (§ iall-diaal) g g8all

Week 2

Week3 | Aasill ) sucall s ya (& ¥l s iy Sl Ja) sl e o) (358 shie sl (3 g8n pailiad

sl syeaal) 3 ) (3 gk

Egaal) paal) B ol Ggha -

Week 4

Week 5 | Quiz

Week 6 | chad¥) (55828 4l ja¥) g duih gl iy
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Week 7 | Midterm

Gl 5l gl Al Gyl el o1 5 s ol e Y1 ) 5 s Al e 5gie
1966 48L& 5 e laia¥) 5 4paLaiBY) (3 sially palall Jsall 2gall 5 1966 Apaslyall 5 A4l

Week 8

Week 9 | Quiz

Week 10 | sl (30 5all b ikl 81l § i Adacmiaall il llal Jisy) el Aalal ; 2 gidl) (5 sanl)

el JISE) paen e oLl 40 all AEEY) 5 LEY) g DoY) 550 (3 | Aalall 5 4y 53l (3 saall

Week 11

Week 12 | b jtaall Zpa, )l sl Akl jtaall Goul Akl jianall sLadl dua U aaliall Akl j2apall

O Dol ARl ALl 351l ol RSN €Al i) | Bl el G all e yDliall
k) jianall Al Apmaiaall e Dbl ciUalid)

Week 14

Week 15 | Project Presentation

Week 16 | Final

Learning and Teaching Resources

U""J)ﬁb {Jz_m )JL\AA

Text Available in the Library?
' STl el 1 5 el ol s Sy (b s (pmgial) 51 sl il N
Required Texts | oy Ll y i 05 503 e alall gl ©
gialias ‘\.AJ}LS) Ol (358 -LfJLA noe u'a\,u_.)
2006 13k el chpulpad] bl ALK ¢ (lghen
Recommended Aalad) by jall &5 jlas ¢ lad) (3285 dase Glus 3 v
* es

Texts 2004 i dadls il slall IS (3l 5 5 Jalas

delical elilad) jla)edpubond) Aadai¥) callA ¢ sia 2an 3 2
(2011 cs_alall sl
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e Ll e 2003 S Gl B s (358 s Al agal] il (8 iy |
ebsites ) .
https://www.iasj.net/ias}/article/173367
Grading Scheme
Group Grade ) Marks % | Definition
A - Excellent B 90 - 100 Outstanding Performance
B - Very Good EENRVEN 80 - 89 Above average with some errors
Success Group
C - Good 2 70 -79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX —Fail (Aallaall 28) i ) | (45-49) More work required but credit awarded
0-49) F —Fail cal (0-44) Considerable amount of work required

54.5 4l (i ata (JEall Qo Sle) V) 5l eV ALY L) 1 0.5 oo J8 ol 335 Al Ay pdiell GlaDladl Gy 5 s ;A2
aanill & 1A " a3l ) il e oy ) el e aladl) e Ao Axalall 520 (54 Y 54.4 Ao S s Lai <55 )
o2e e gl AR (58 G S La¥) maiadll lgaie Al el e as gl
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MODULE DESCRIPTION CATALOGUE

Module Information
4:.‘*"“!)'-’*-” dalall ULO}L&A

Module Introduction to Al Module Delivery
Module Type Core XTheory
Module Code B ecture
ECTS Credits 5 Xaab

X Tutorial
SWL (hr/sem) 125 & Practical

X Seminar
Module Level UGl Semester of Delivery 1
Administering Department DBA College College of Artificial Intelligence
Module Leader Marwan Kadhim Mohammed e-mail Marwan.kazem@-cc.uobaghdad.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

LML R I S A 25/10/2025 Version Number 1.0
Date
Relation with other Modules
G Ayl slgall ae A8all

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

LoVl Gbgizally eladl g5log duwshyldl B3LJI Gl

Module Objectives

dulyd) Balodl LBl

Introduce the fundamental concepts, history, and goals of Artificial Intelligence
(AI).

Understand basic Al concepts.
Develop an understanding of Al technologies and their history.
Understand Al applications in various technologies and fields.
Understand future Al trends.
Describe and understand the definition and types of machine learning.
Introduce and understand key knowledge points of machine learning.

Introduce common machine learning algorithms to help better understand their
functions and usages.

Master the implementation process of machine learning algorithms.

Module Learning
Outcomes

ol @ladl il y5en
ol y |

Define and explain the fundamental concepts, history, and components of
Artificial Intelligence.

Use Python programming to implement machine learning algorithms and
problem-solving techniques relevant to Al foundations.

Describe the principles of machine learning, NLP, and computer vision, and
relate them to real-world applications.

Provide insights into the application fields and future of Al technologies based
on their definition and scope.

Analyze ethical and societal challenges related to the design and deployment
of Al systems.

Define and explain the fundamental concepts of machine learning.
Describe machine learning process and its key knowledge points.

Describe common machine learning algorithms to help better understand their
functions and usages.

Demonstrate teamwork, communication, and reflective learning through
lab-based and mini-project activities.
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® Introduction to Al: Definition, history, goals, applications, and intelligent
agents.

® Machine Learning: Basic concepts of data-driven learning; supervised and
unsupervised learning.
® Natural Language Processing: Understanding and generating human language.

Indicative Contents ® Computer Vision: Basic image understanding and recognition.

byl Sligiemoll ® Ethics and Responsible Al.

® Python for Al: Data structures, functions, libraries, machine learning
algorithms.

® Practical Integration: Mini-project combining Al concepts with Python
programming.

Learning and Teaching Strategies

oslazlly et bl el

e Lectures (2 hrs/week): Deliver theoretical concepts through interactive
presentations and discussions.

e Laboratory Sessions (2 hrs/week): Provide guided practical exercises using
Python to apply theory to Al problems.

Strategies e (Case Studies and Ethical Debates: Encourage critical thinking through real-
world examples.

e Mini Projects and Group Work: Promote collaboration and creativity through
small-scale Al models or prototypes.

o Formative Assessment and Feedback: Include quizzes, reports, and peer
feedback to enhance learning.
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Student Workload (SWL)

Lc.wa Vo & guxo ;,JUQJJ stb..\.” dA?:J‘

Structured SWL (h/sem) Structured SWL (h/w)

78 5:12
dwad)l I CIlal) elasiadl (gulyll Joodd! b gl JUal) @latiall (qolyldl ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)

47 3:08
el I CIlall elasiadl 8 bl Jood! b geund cUall @latiall p (bl ool
Total SWL (h/sem)

125

o) I3l Uall U1 syl Joordl

Module Evaluation
) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
EOTTa e Assignments 1 10% (10) 11 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
ST Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

bl (£ 9l Zlghal!

Material Covered

Week 1 The Concept of Artificial Intelligence

Week 2 The Technologies of Al

Week 3 The Applications of Al

Week 4 The Controversy of Al

Week 5 The Development Trends for Al

Week 6 | Introduction to Machine Learning

Week 7 | Types of Machine Learning

Week 8 Midterm

Week 9 | The Overall Process of Machine Learning: Data Collection and Cleaning
Week 10 | Data Conversion and Feature Selection

Week 11 | Model Evaluation

Week 12 | Common Algorithms of Machine Learning: Linear Regression and Logistic Regression
Week 13 | Decision Tree and Support Vector Machine

Week 14 | k-Nearest Neighbors Algorithm

Week 15 | Naive Bayes and Clustering Algorithm

Week 16 | Case Study
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Al simulator Netlogo

Week 2 Lab 2: AI simulator Netlogo

Week 3 . . .
ee Lab 3: Introduction to Agent-Based Modeling (ABM) using NetLogo

Week 4 Lab 4: computer modeling and how you can use it.

Week 5 Lab 5: Wolf Sheep Predation, a predator-prey population model

Week 6 Lab 6: Traffic Basic

Lab 7: Agents and Procedures
Week 7

Learning and Teaching Resources

oddly @ladl jsbas

Text Available in the Library?

Huawei Technologies Co., Ltd., (2023). Artificial
Required Texts Intelligence Technology. Springer. doi: 10.1007/978-
981-19-2879-6

Russell, S. J.,, & Norvig, P. (2021). Artificial

Recommended i
Texts Intelligence: A Modern Approach (4th ed.).
Pearson.
https://link.springer.com/book/10.1007/978-981-19-2879-6
Websites

https://e.huawei.com
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Grading Scheme

Oyl dalaso

Group Grade il Marks % | Definition

A - Excellent el 90-100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
Success Group

C- Good du 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Jaugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (dxdlaall u8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.




el cxdly Ll dasll 8159 - Blyall doysgacr
Sy daol>
(391 B51) dgeodl Auslall il § o560
Lygl By Y+ - (dalys Jguad dlal) Wl g )]
delw YO = duygl bu>g S

MODULE DESCRIPTION CATALOGUE

Module Information
duwsly ) Bolall ole glane

Module Title Critical Thinking Module Delivery

Module Type Basic Krheory
KLecture

Module Code AIC1103 KLab

ECTS Credits 4 Clrutorial
Practical

SWL (hr/sem) 100 [ISeminar

Module Level Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Faisel Ghazi Mohammed e-mail faisel.mohammed@sc.uobaghdad.edu.ig

Module Leader’s Acad. Title Professor Module Leader’s Qualification

Module Tutor e-mail

Peer Reviewer Name e-mail E-mail

Scientific Committee Approval Date Version Number 1.0

Relation with other Modules

G301 Ayl Sl gl ae A3I

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LalinVl Slgizally eladl 75L3g duwslyldl 53LJI Bl

M,Odt,'le 1. The program aims to equip students with the ability to analyze information critically,
ObJeCt'vef enabling them to assess arguments and evidence effectively in various contexts.
Balall Sl 2. Additionally, it seeks to enhance students' skills in articulating their thoughts clearly

]yl and logically, fostering the ability to engage in constructive dialogue and make

informed decisions based on sound reasoning.
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Module
Learning
Outcomes
Ol
83lal) @laxdl

EWNIRY]

w

. At the end of the semester, the student will be familiar with essential principles of

critical thinking and how to apply them in analyzing arguments and evaluating
evidence.

At the end of the semester, the student will enhance their skills in identifying logical
fallacies, constructing coherent arguments, and engaging in reasoned discussions.

. The ability to approach problems analytically and creatively, enabling the student to

formulate questions, assess information, and draw well-supported conclusions.
[0 Understanding the techniques for effective decision-making, including how to
weigh options and consider the implications of various choices.

Indicative

Contents
Olgioeall
ool

Part A — Theory

Introduction to Critical Thinking concepts and importance [7 hrs]

Identifying arguments, premises, and conclusions; evaluating reasoning [7 hrs]
Analyzing common logical fallacies and biases [4 hrs]

Developing skills in questioning assumptions and evidence evaluation [7 hrs]
Practice sessions and problem-solving workshops [5 hrs]

Part B - Practical

Applying critical thinking to real-life scenarios and case studies [7 hrs]
Group discussions and debates to practice argumentation skills [6 hrs]
Exercises on identifying logical fallacies in media and texts [5 hrs]
Problem-solving tasks requiring evidence-based decision making [6 hrs]
Presentation of critical analysis on selected topics [6 hrs]

Learning and Teaching Strategies

oalatlly ot bl el

Strategies

Students are taught through an interactive approach that encourages open discussion and
the exploration of diverse viewpoints.

1.

2.

Interactive Lectures: Utilizing multimedia tools such as presentations, videos, and
discussions to engage students in critical analysis of topics.

Case Study Analysis: Presenting real-world scenarios that require students to
evaluate information critically, fostering practical application of critical thinking skills.
Socratic Method: Encouraging dialogue through questioning, where students are
prompted to think deeply and articulate their reasoning, enhancing their analytical
abilities.

Reflective Writing: Assigning written reflections on readings and discussions to help
students articulate their thought processes and engage in self-assessment of their
reasoning.

Group Discussions: Facilitating small group discussions that allow students to
share perspectives and challenge each other's viewpoints, promoting collaborative
critical thinking.

Debate and Argumentation: Organizing structured debates on various topics to help
students develop their argumentation skills and learn to defend their positions with
logical reasoning.
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Student Workload (SWL)
LC—W‘ Yol O g0 g,JUa.,U L_?”‘JJJ‘ Jedl

Structured SWL (h/sem) 64 Structured SWL (h/w)

dwaddl I CIlal) elasiadl (gulyll oz L goanl CUall @laiall (gulyldl Josrll
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w)

el I CIlall elasiadl & gyl Joodd! b ol CIUal) @laiiall p& gyl Josrll

Total SWL (h/sem)

dwaddl s CJUa L_ﬁﬂ @bl Jozxll 100
Module Evaluation
oyl 33! I
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered

Introduction to Critical Thinking
¢ Introduction and motivation
Definitions and origins
Mental and behavioral traits
Common cognitive biases
Reading, argument, and evidence
e Real-world analysis
Reading: - Critical Thinking Skills: Effective Analysis, Argument and Reflection , by:
Stella Cottrell - @ 2024 , 4" ed..

Week 1
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Week 2

Rules for Constructing Logical Arguments
e General Rules for Good Arguments
e Examples and Statistics
e Arguing by Analogy
e From Short Argument to Full Essay
Reading: - Weston, A Rulebook for Arguments, Chapters 1-3.

Week 3

Logic and Fundamentals of Reasoning
e Reasoning
Inference
Comparison of Reasoning and Inference
Types of Inference
Deductive and Inductive Logic
Structure of Logical Arguments

e Common Logical Fallacies
Reading: - Critical Thinking in the Age of Artificial Intelligence, Chapter 1&2

Week 4

Analyzing and Evaluating Arguments
e Argument Analysis
Evaluation Criteria
Evaluating Information Sources
Applications in Al
Advanced Skills and Practical Tips
e Real-World Case Studies
Reading: - Critical Thinking: Tools for Taking Charge of Your Professional and
Personal Life

Week 5

Cognitive and Data Biases
e Cognitive biases: confirmation bias, anchoring.
e Data and algorithmic biases.

Week 6

Creative Thinking and Problem Solving
e Accuracy vs. Precision/Recall.
¢ Overfitting and Underfitting.
Reading: Absolute Essentials of Creative Thinking and Problem Solving" Tony

Proctor

Week 7

Midterm Exam and Review Lecture

Week 8

Statistical Thinking and Decision-Making

e Statistical thinking Principles

e Probability and Uncertainty
Reading: Critical Thinking and Creative Analogies in Statistics, Science, and
Technology Essential Skills for the Al Era

Week 9

Statistical Thinking and Decision-Making

e Correlation and Casual

e Data — Driven Decision
Reading: Critical Thinking and Creative Analogies in Statistics, Science, and
Technology Essential Skills for the Al Era

Week 10

Effective Communication
e The Logical Structure of Communication
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Reading: Paul, R & ,.Elder, L. (2006 .(Critical Thinking: Tools for Taking Charge of Your
Learning and Your Life)

Effective Communication

Week 11 e Psychological Barriers to Effective Communication
Reading: Paul, R & ,.Elder, L. (2006 .(Critical Thinking: Tools for Taking Charge of Your
Learning and Your Life)
Decisions Under Uncertainty
Week 12 e Expected Utility.
e Value of Information.
Reading: Decision Making Under Uncertainty: Theory and Application
Model Interpretation (Explainable Al)
Week 13 e Basic principles of model interpretation.
e Limits of interpretation.
Reading: Interpretable Machine Learning** 1 Christoph Molnar
Ethics and Responsibility in Al
Week 14 e |ssues of privacy, transparency, and fairness.
e Principles of Al ethics.
Reading: The Ethics of Artificial Intelligence
Final Review + Project Presentations
Week 15 e General review of questions and concepts.
« Open discussion.
Week16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
k.?l.a.aJ\ ijm}’\ CLG.A.QJ‘
Material Covered
Introduction to Critical Thinking - Practical Application
- Cognitive Bias Identification Exercise: Students analyze real-world examples (news
articles, advertisements) to identify cognitive biases such as confirmation bias,
anchoring bias, and availability heuristic
- Argument vs. Non-Argument Classification: Interactive exercises where students
Week 1 distinguish between arguments and mere assertions
- Group Discussion: Analyzing case studies demonstrating the importance of critical
thinking in everyday decision-making
- Self-Assessment Tool: Students complete a critical thinking skills inventory to
identify their baseline strengths and areas for development
Constructing and Analyzing Arguments
Week 2 - Argument Mapping Workshop: Students practice creating visual argument maps

(premise-conclusion diagrams) for complex arguments from various sources
- Examples and Statistics Analysis: Evaluating the strength and relevance of examples
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and statistical evidence in written arguments

Analogy Construction Exercise: Students create and evaluate analogies, identifying
strong vs. weak analogical reasoning

Peer Review Activity: Students exchange short argumentative paragraphs and
provide constructive feedback on logical structure

Writing Exercise: Draft a short argument (250-300 words) on a given topic, applying
rules from Weston's Rulebook

Logic Fundamentals - Hands-on Practice

Deductive Reasoning Exercises: Solving syllogisms and identifying valid/invalid
argument forms (Modus Ponens, Modus Tollens, etc.)

Inductive Reasoning Practice: Analyzing patterns and making probabilistic inferences
from data sets

Logical Fallacy Hunt: Students examine opinion pieces, political speeches, or social

Week 3 media posts to identify and categorize common logical fallacies (ad hominem, straw
man, false dilemma, slippery slope, etc.)
- Truth Tables Construction: Practicing formal logic through truth table exercises for
basic logical operators
- Case Study Analysis: Evaluating the logical structure of arguments in Al-related
ethical debates
Evaluating Arguments and Sources
- Source Credibility Assessment: Students evaluate multiple online sources on the
same topic using CRAAP test (Currency, Relevance, Authority, Accuracy, Purpose)
- Fact-Checking Exercise: Using fact-checking tools and techniques to verify claims
from news articles and social media
Week 4 - Al-Generated Content Analysis: Identifying potential biases, inaccuracies, or
limitations in Al-generated text
- Comparative Analysis: Students compare treatment of the same topic across
different media outlets to identify bias and perspective
- Group Presentation Preparation: Begin working on critical analysis projects
Cognitive and Data Biases Workshop
- Cognitive Bias Simulation Games: Interactive activities demonstrating confirmation
bias, anchoring effect, and availability heuristic
- Dataset Bias Detection: Students analyze real datasets to identify sampling bias,
Week 5 selection bias, and measurement bias

Algorithmic Bias Case Studies: Examining documented cases of algorithmic bias
(facial recognition, hiring algorithms, credit scoring)

Debiasing Strategies Practice: Applying techniques to minimize cognitive biases in
decision-making
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- Reflection Journal: Students document their own experiences with cognitive biases
during the week

Week 6

Creative Problem-Solving Workshop
- Brainstorming Session: Using structured techniques (mind mapping, SCAMPER, six

thinking hats) to generate creative solutions

- Lateral Thinking Puzzles: Solving non-traditional problems requiring creative
approaches

- Overfitting/Underfitting Exercise: Analyzing machine learning model performance
scenarios and determining appropriate model complexity

- Precision vs. Recall Trade-offs: Practical exercises on balancing different
performance metrics in Al systems

- Innovation Challenge: Students apply creative thinking to propose solutions for real-
world problems

- Quiz 1 Review and Discussion

Week 7

Midterm Exam

- Midterm Exam (Practical Component):
- Argument analysis task

- Logical fallacy identification
- Source evaluation exercise
- Short essay applying critical thinking principles

- Post-Exam Discussion: Review of common challenges and key learning points from Weeks
1-6

Week 8

Statistical Thinking - Principles and Probability
- Descriptive Statistics Exercise: Students analyze real datasets, calculating and

interpreting measures of central tendency and variability

- Probability Scenarios: Solving real-world probability problems (medical testing, risk
assessment)

- Bayesian Reasoning Practice: Applying Bayes' theorem to update beliefs based on
new evidence

- Uncertainty Quantification: Exercises on expressing and communicating uncertainty
appropriately

- Data Visualization Critique: Evaluating the effectiveness and potential misleading
aspects of various data visualizations

Week 9

Correlation, Causation, and Data-Driven Decisions
- Correlation Analysis: Using real datasets to calculate and interpret correlation

coefficients
- Causation vs. Correlation Exercises: Analyzing scenarios to distinguish between
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correlation and causation, identifying confounding variables

Experimental Design Workshop: Students design simple experiments to establish
causal relationships

Data-Driven Decision Case Studies: Analyzing business/policy decisions based on
data, identifying strengths and limitations

Simpson's Paradox Exploration: Interactive demonstration of how aggregated data
can lead to misleading conclusions

Assignment 2 Review Session

Effective Communication - Logical Structure

Argument Structuring Workshop: Students practice organizing complex ideas into
clear, logical presentations

Thesis Statement Development: Crafting strong, defensible thesis statements for
argumentative essays

Week 10 - Counterargument Integration: Exercises on acknowledging and refuting opposing
viewpoints effectively
- Logical Flow Analysis: Students evaluate and improve the coherence and logical
progression of sample texts
- Presentation Skills Practice: Short individual presentations on course-related topics
with peer feedback on logical structure
Overcoming Communication Barriers
- Active Listening Exercise: Paired activities focusing on understanding before
responding
- Assumption Identification: Students analyze their own and others' unstated
assumptions in arguments
- Emotional Reasoning Recognition: ldentifying when emotions override logic in
Week 11 decision-making and communication
- Framing Effects Demonstration: Interactive exercises showing how message framing
influences interpretation
- Difficult Conversations Role-Play: Practicing critical thinking in emotionally charged
discussions
- Reflective Writing: Students analyze a personal communication challenge through a
critical thinking lens
Decision-Making Under Uncertainty
- Expected Utility Calculations: Students solve decision problems using expected value
Week 12 and expected utility

Decision Trees Construction: Creating and analyzing decision trees for multi-stage
decisions under uncertainty
Value of Information Analysis: Calculating how much it's worth to obtain additional
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information before deciding

Risk Assessment Exercise: Evaluating different risk scenarios (medical, financial,
environmental)

Monte Carlo Simulation Introduction: Simple simulation exercises to understand
uncertainty in outcomes

Group Decision-Making Activity: Collaborative exercise demonstrating challenges in
group decisions under uncertainty

Explainable Al and Model Interpretation

Black Box Model Exploration: Students interact with pre-trained machine learning
models to understand their limitations in interpretability

Feature Importance Analysis: Using tools to identify which features most influence
model predictions

LIME/SHAP Demonstrations: Hands-on practice with local interpretability methods

Week 13 B
- Ethical Implications Discussion: Case studies on consequences of using non-
interpretable Al in high-stakes domains (healthcare, criminal justice)
- Model Interpretation Presentation: Students present interpretations of a simple Al
model's behavior
- Project Report Guidelines and Workshop
Al Ethics - Privacy, Transparency, and Fairness
- Ethical Dilemma Analysis: Students analyze real-world Al ethics case studies (facial
recognition, autonomous vehicles, algorithmic hiring)
- Privacy Impact Assessment: Evaluating privacy implications of Al systems and data
collection practices
- Fairness Metrics Workshop: Understanding and calculating different definitions of
Week 14 algorithmic fairness
- Transparency Audit: Students assess the transparency and explainability of Al
systems in real applications
- Ethical Framework Application: Applying different ethical frameworks
(consequentialism, deontology, virtue ethics) to Al scenarios
- Debate Session: Structured debate on controversial Al ethics topics
e Present final projects + critical discussion.
Week 15 e Final assessment: Written report + presentation
Week 16

Final Exam

Learning and Teaching Resources
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Available
Text in the
Library?

Required Texts

Stella Cottrell , "Critical Thinking Skills Effective analysis, argument and
reflection”, 4™ edition , Bloomsbury Publishing Plc © Stella Cottrell 2023
Paul, R., & Elder, L. (2014). Critical Thinking: Tools for Taking Charge of
Your Professional and Personal Life (2" ed.). Pearson.

Anthony Weston, “A Rulebook for Arguments”, Copyright © 2017 by
Hackett Publishing Company, Inc. (5" ed.).

Daniel Kahneman , “Thinking, Fast and Slow”, Copyright © 2011 by Daniel
Kahneman.

Cathy O'Neil, “Weapons of Math Destruction”, Copyright © 2016 by Cathy No
O'Neil

Gareth James ¢ Daniela Witten ¢ Trevor Hastie Robert Tibshirani, “An
Introduction to Statistical Learning”, © Springer Science+Business Media
New York 2013 (Corrected at th printing 2017)

Christoph Molnar , “Interpretable Machine Leaming A Guide for Making
Black Box Models Explainable”, © 2022 Christoph Molnar, Germany,
Munich.

Recommended Texts

e

Weston, A. (2018). A Rulebook for Arguments (5th ed.). Hackett Publishing.
Kahneman, D. (2011). Thinking, Fast and Slow. Farrar, Straus and Giroux.
O’Neil, C. (2016). Weapons of Math Destruction. Crown.

Molnar, C. (2022). Interpretable Machine Learning: A Guide for Making
Black Box Models Explainable. Leanpub.

James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to
Statistical Learning with Applications in R (2nd ed.). Springer.

Websites

Critical Thinking Community - Foundation for Critical Thinking:
https://www.criticalthinking.org

Stanford Encyclopedia of Philosophy: Critical Thinking:
https://plato.stanford.edu/entries/critical-thinking/

Interpretable = Machine  Learning Book -  Christoph  Molnar  (online):
https://christophm.qgithub.io/interpretable-ml-book/

Partnership on Al — Resources for Responsible Al: https://partnershiponai.org/

Grading Scheme
Ol alaseo

Group

Grade el Marks % | Definition

Success Group
(50 - 100)

A - Excellent Jlial 90-100 Outstanding Performance

B - Very Good [BESNVES 80-89 Above average with some errors

C - Good NVES 70-79 Sound work with notable errors

10
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D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

11
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MODULE DESCRIPTION CATALOGUE

Module Information
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Module Title Principle of Biology Module Delivery
Module Type Basic

X Theory

AIBM1101 X Lecture

Module Code X Lab

O Tutorial
ECTS Credits 4 O Practical

[ Semi
SWL (hr/sem) 100 eminar
Module Level UGl Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader | Dr.Rasha Al-khalidi e-mail rasha.ali@sc.uobaghdad.edu.iq
Module Leader’s Acad. Title Assistant Prof Module Leader’s Qualification PhD
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 16/11/2025 Version Number | 1.0
Date

Relation with other Modules
AN Al 5l 3l sall ae 28)

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives

2,2l 30l Cilaa]

The module aims to provide students with a solid foundation in the fundamental
principles of biology, covering the structure and function of cells, biomolecules,
genetics, evolution, physiology, and introductory biotechnology. This prepares
students for advanced study in biomedical sciences and related fields.

In addition, the module aims to develop students’ understanding of biological
processes that support human health and disease, enabling them to explain core
mechanisms such as inheritance, metabolism, cellular communication, and microbial
interactions. Through this understanding, students become prepared for subsequent
modules in genetics, microbiology, biochemistry, physiology, and molecular biology
within the biomedical sciences curriculum.

Module Learning
Outcomes

Aol Hall 3alall alal) s A

At the end of the semester, the student will be familiar with the fundamental
principles of biology and able to describe the major concepts related to cells,
biomolecules, genetics, evolution, physiology, and microorganisms.

At the end of the semester, the student will acquire improved skills in
understanding biological processes, including cell structure, molecular mechanisms,
inheritance patterns, metabolism, and the relationships between structure and function
in living systems.

The ability to explain biological concepts clearly and accurately, and to discuss
core topics such as DNA replication, gene expression, cell division, microbial biology,
and human physiology in a simple, structured, and scientifically appropriate manner.

Knowing the basic methods of scientific interpretation, including how to read
biological diagrams, follow biological pathways, and understand how biological
principles are applied in health, disease, and biomedical sciences.

Indicative Contents

Lol Y1 iy giaall

Introduction to Biology: the characteristics of life and levels of biological organization
[4 hrs]

Chemistry of Life: atoms, water properties, and the major biological macromolecules
[6 hrs]

Cell Structure and Function: prokaryotic and eukaryotic cells, organelles, and
membrane structure
[7 hrs]

Membrane Transport: diffusion, osmosis, active transport, endocytosis, and exocytosis
[4 hrs]
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Energy, Enzymes, and Metabolism: enzyme activity, ATP production, and metabolic
pathways
[5 hrs]

Cell Division: stages of mitosis and meiosis, and cell cycle regulation
[4 hrs]

Principles of Genetics: Mendelian inheritance, chromosomes, and DNA structure
[6 hrs]

Gene Expression: transcription, translation, and basic gene regulation
[3 hrs]

Evolution and Phylogeny: natural selection, evolutionary mechanisms, and simple
phylogenetic trees
[4 hrs]

Basics of Microbiology: structure and function of bacteria and viruses
[4 hrs]

Introduction to Human Physiology: major organ systems and homeostasis
[7 hrs]

Revision and problem-solving sessions
[5 hrs]

Learning and Teaching Strategies

aslall g alal) i) jiud

Strategies

Students are taught through communicative approach through which they are
encouraged to speak even if they do mistakes.

1. Interactive Lectures: Using visual tools such as slides, videos, and records

2. Problem-Based Learning (PBL): a linguistic question is presented, requiring
students to analyze it according to what they understood from the lecture. This
method is used to enhance creative thinking technique for students and
generate new ideas to solve problems through spontaneous contributions
(brainstorming).

3. Blended Learning: Combining e-learning techniques with traditional education
by using remote learning platforms where students can access lectures
materials, additional learning materials, and submit assignments online.

4. Self-Assessment and Feedback: Encouraging students to assess their
colleague’s performance through continuous feedback from the instructor, to
enhance self-critique and personal analysis skills.

5. Collaborative Learning: Using teamwork as an educational strategy through
small groups to solve linguistics problems, fostering social interaction and
developing communication skills
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6. Project-Based Learning: Offering students the chance to work on long-term
projects that require research, preparing information in an organized well
written report, and presenting their work in front of their class to enhance their
speaking abilities. These projects can be individual or group-based, enhancing
research and teamwork skills

Student Workload (SWL)

Structured SWL (h/sem) . Structured SWL (h/w)

64
Jadl) JA ClUall alasiall ol jal) Jaall Lo saul calldall alatiall ol jall Jaal)
Unstructured SWL (h/sem) . Unstructured SWL (h/w)

36
Jadll DA QlUall alatiall e ol jall Jaall e sand Calldall alaiiall ye o Jall Jaal)
Total SWL (h/sem)

100

Jeaill YA Ul IS ) 2] Jal

Module Evaluation

.‘.\qw.‘.n\‘)ﬂ\ palall e.:a:asa

. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quiz 1 10% (10) 9 LO #1, #2 and #3
Assignments 4 5% (5) 3,5,8&12 | LO#1,#2
F ti articipation in
ormative = = 5 5% (4) Continuous | All
assessment lecture
Portfolio 1 10% (10) 13 LO#2 & #3
Project 1 10% (10) 9-15 LO#3 & #4
ST e Midterm Exam 2hr 10% (10) 7 LO#1-#7
assessment | pina) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 | Introduction to Biology & Scientific Method

Week 2 | Chemistry of Life: Biomolecules & Water

Week 3 | Cell Structure & Function (Prokaryotes vs Eukaryotes)
Week 4 | Membrane Structure, Transport, & Cell Communication
Week 5 | Mid term

Week 6 | Energy, Enzymes, and Metabolism

Week 7 | Midterm

Week 8 | Cell Cycle, Mitosis, and Meiosis

Week 9 | DNA Structure, Replication, and Chromosomes
Week 10 | Gene Expression: Transcription & Translation

Week 11 | Principles of Genetics: Mendelian & Non-Mendelian
Week 12 | Evolution, Natural Selection & Phylogeny

Week 13 | Microbiology: Bacteria, Viruses, and Immune Response
Week 14 | Fundamentals of Human Physiology

Week 15 | Biotechnology & Genetic Engineering

Week 16 | Final
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Learning and Teaching Resources
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Text Available in the Library?

. Biology (11th Edition) by Raven, Johnson et al.
Required Texts . . Yes
McGraw-Hill Education

Recommended Essential Cell Biology (Alberts et al.) v
es
Texts https://www.garlandscience.com/essential-cell-biology/
* MIT OpenCourseWare — Intro Biology
Websites ) )
https://ocw.mit.edu/courses/7-01sc-biology-fall-2011/
Grading Scheme
Group Grade i) Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good las 2 80 - 89 Above average with some errors
Success Group
C - Good L 70 -79 Sound work with notable errors
(50 -100)
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (alladll 28) i ;| (45-49) More work required but credit awarded
0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION CATALOGUE

Module Information
&yl 8oLl Ologlae

Module Title Calculus 1 Module Delivery

Module Type Core Xrheory
Lecture

Module Code AIC1102 O Lab

ECTS Credits 6 KTutorial
[Practical

SWL (hr/sem) 150 OSeminar

Module Level UGl Semester of Delivery 1

Administering Department AIBM College Artificial intelligence

Module Leader Dr.Dahlia Khaled Bahlool e-mail dahlia.khald@sc.uobaghdad.edu.ig

Module Leader’s Academic Title | Assistant Professor Module Leader’s Qualification (PhD)

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval Version Number 10

Date

Relation with other Modules
LSJO"S” Aol yJ! 3\9&” & dMaJ!
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
LolinY! Lgibgizmag lgakas il yseng duclyd) Baladl COlun

1.  Basic Calculus Concepts: Introduce limits, derivatives, and integrals.

Module Objectives 2.  Problem-Solving Skills: Teach students how to use differential and integral

calculus to solve problems.

. ) L. 3.  Real-World Applications: Demonstrate how calculus is used in physics,

Ayl Boladl Colual ) . )
engineering, and economics.

4.  Preparation for Advanced Mathematics: Prepare students for more advanced

math courses.

1. Limit Calculation: Compute limits and interpret the behavior of functions.

Module Learning
2. Differentiation: Determine rates of change and solve optimization problems.

Outcomes
3. Integration: Employ methods for calculating areas under curves and solving

) i simple differential equations.
sl ey 4. Mathematical Writing: Clearly express mathematical concepts in writing.
Al 5. Critical Thinking: Analyze complex problems using calculus.

1. Introduction to Calculus: Overview of its history and real-life applications.

2. Understanding Limits and Continuity: Learn to evaluate limits and grasp

continuity.

3. Differentiation Methods: Explore product, quotient, and chain rules.

4, Using Derivatives: Identify critical points, perform optimization, and analyze
Indicative Contents curves.

5. Integration Methods: Cover substitution, integration by parts, and basic

integral calculations.

ALyl wbgisell 6. Fundamental Theorem of Calculus: Understand the relationship between
differentiation and integration for calculating areas.

7. Applications of Integration: Calculate areas between curves and explore
physical applications.

8. Introduction to Differential Equations: Learn the basics of solving simple

differential equations for modelling purposes.

Learning and Teaching Strategies

oddailly @hazl] bl sl

1. Lectures on Effective Time Management
e Conduct structured sessions emphasizing time management's critical
Strategies role in academic and professional settings. These sessions will explore
proven strategies for enhancing personal productivity, including task
Sl ! prioritization, overcoming procrastination, and using practical time-
tracking tools.
2. Collaborative Group Work
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e Implement group-based assignments to strengthen teamwork,
communication, and collective problem-solving abilities. By
promoting peer collaboration, the program enhances understanding and
cultivates a shared commitment to achieving educational objectives.

3. Integration of Accessible Online Resources

e [Leverage user-friendly digital platforms and online courses to support
ongoing skill development and reinforce course content. Provide access
to a wide range of learning materials, ensuring flexible, independent
learning and continuous engagement beyond the traditional classroom
environment.

Student Workload (SWL)
LCﬁ_.uu\ Vol (e ;,JUQ..U LS“‘!)“U‘ da.::.“

Structured SWL (hr/sem) 63 Structured SWL (hr/w) 4
Jrad)l Pl CIlal) ehaiall oyl Jodd! b greel JUal) @latiall (qoly ! ol '
Unstructured SWL (hr/sem) g7 Unstructured SWL (hr/w) cg
)l s LIl elasiall pe (gwlyad! Josl b goanl cUall @latiall p (gl ool '
Total SWL (hr/sem) 150
Gl I3 Ul E;&JI Ll Jodll
Module Evaluation
dwlydl Bola]! S
Time/Numbe . Relevant Learning
Weight (Marks) | Week Due
r Outcome

Quizzes 4 16% 5,10 4
Formative | Assignments 4 16% 3,14 4
assessment ['pyoiects/Laboratories _ _ _ _

Reports 2 8% L 2

. Midterm Exam 2hr 10% (10) 7 2 hours
Summative
assessment gy o) Exam 3hr 50% (50) 17 3 hours
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Syl £ grd)l zlginll

Material Covered

Fundamental Number Theory and Inequalities

Week 1
Overview of the properties of real numbers and principles of inequalities.
Intervals and Absolute Values
Week 2
Study of interval notation and absolute values, as well as strategies for solving inequality problems.
Coordinate Geometry and Inclination
Week 3
Application of the Cartesian coordinate system and concepts of angle inclination in geometry.
Functions
Week 4
Definition, classification, and operations involving functions, including their domain and range.
Properties of Limits
Week 5
Examination of limits, basic limit laws, and their applications.
Continuity
Week 6
Analysis of function continuity and criteria for assessing it.
Mid-Term Examination and Discussion
Week 7
Evaluation of material from Weeks 1 to 6 and a review session.
Trigonometric Functions
Week 8
Overview of trigonometric functions, their identities, and applications.
Derivative Rules
Week 9
Review differentiation rules for polynomials, exponential, and logarithmic functions.
Trigonometric Derivatives
Week 10
Exploration of differentiation rules for trigonometric functions and their inverses.
Applications of Derivatives
Week 11
Introduction to L'Hopital's Rule, understanding increasing and decreasing functions, and concavity.
Extreme Value and Mean Value Theorems
Week 12

Discussion of essential calculus theorems related to real-world optimization.
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Integration
Week 13
Overview of fundamental principles and techniques of integration.
The First Fundamental Theorem of Calculus
Week 14
An explanation of the relationship between integrals and derivatives is illustrated with examples.
Review
Week 15
Comprehensive review of all topics in preparation for the end-of-term assessment.
Final Examination
Week 16
A comprehensive assessment covering all topics from the course.

Learning and Teaching Resources

oddly @ladl jslas

Text Available in the Library?

Weir, M.D., Hass, J., and Giordano, F.R., 2005. Thomas' Calculus.

Required Texts ) ) Yes
Pearson Education India.

The Central Library, the Science Library, and the Departmental

Recommended ) ] )
Text Repository offer a comprehensive collection of fundamental texts Yes
exts
and specialized resources in calculus.
- Specialized academic websites.
Websites

- Virtual library services provide resources that are accessible from international university
libraries.
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Grading Scheme

C)L?-J.JJ‘ blase

Group Grade el Marks % | Definition

A - Excellent Jlal 90-100 Outstanding Performance

B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Good RVES 70-79 Sound work with notable errors

D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (d=dlaoadl 8) cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION CATALOGUE

Module Information
donly ) 8oLl loglao

Module Title Introduction to Biomedical Data Science Module Delivery
Module Type CORE Theory
Lecture
Module Code BMDS 101 O Lab
ECTS Credits 4 Tutorial
Practical
SWL (hr/sem) 100 [ Seminar
Module Level UGl Semester of Delivery 2
Administering Department AIBD College AIC
Module Leader Assist. Prof. Dr. Ali Hussein Hamad e-mail
Module Leader’s Academic Title | Assoc. Prof. Dr. Module Leader’s Qualification Ph.D.
Module Tutor Assist. Prof. Dr. Ali Hussein Hamad e-mail ahmad@kecbu.uobaghdad.edu.ig
Peer Reviewer Name e-mail
Scientific Committee Approval 25/10/2025 Version Number 1.0
Date
Relation with other Modules
S>3 dslyldl Slgall o A3l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
DolayY! @bgizag lgakad laryseng dawslyldl Boledl Colun]

® Introduce the fundamental concepts, scope, and ecosystem of Biomedical Data Science
(clinical, omics, and public-health data).

® Understand the ethical and privacy frameworks (HIPAA, GDPR) governing the use of medical
data.

® Recognize the structure of medical data types and Electronic Health Records (EHR).

.. ® Develop competence in exploratory data analysis (EDA) on healthcare datasets using Python.
Module Objectives . . . . . o o
e Build and interpret supervised learning models (regression and classification) for clinical

prediction.

aé-‘“bdj‘ Bololl Colual ® Evaluate clinical models using domain-appropriate metrics and understand the impact of class
imbalance.

® Apply unsupervised learning (clustering and dimensionality reduction) to discover patterns in
patient and omics data.

® Introduce specialized biomedical topics: survival analysis, biomedical signal and image data,
and data integration.

® Analyze algorithmic bias and fairness issues in the design and deployment of healthcare
data systems.

® Define and explain the fundamental concepts and scope of biomedical data science across
clinical, omics, and public-health domains, and the ethical/privacy frameworks (HIPAA, GDPR)
that govern medical data.

® Use Python (pandas, scikit-learn) to load, clean, and explore real healthcare datasets and
electronic health records.

® Build and interpret supervised learning models (linear and logistic regression) for clinical
Module Learning prediction and decision support.
* Implement and compare classification algorithms (KNN, decision trees) on biomedical data.

Outcomes
e Evaluate clinical models using appropriate metrics (sensitivity, specificity, ROC) and reason
correctly about class imbalance in rare-disease settings.
solal M‘ QL"’J’M ® Apply unsupervised learning — K-Means, hierarchical clustering, and PCA — to discover
duwlyd| patient subtypes and simplify high-dimensional omics data.

® |Interpret specialized biomedical data: survival (time-to-event) analysis, ECG signals, and
medical images.

® Integrate multi-modal (genomic + clinical) data and critically assess algorithmic bias and
fairness in healthcare applications.

® Demonstrate teamwork, communication, and reflective learning through lab-based
activities and a final data-science project.

Indicative content includes the following:

® The biomedical data-science ecosystem; clinical, omics and public-health data; ethics and
privacy (HIPAA, GDPR).

® Medical data structures (categorical, ordinal, continuous, time-series) and Electronic Health

Indicative Contents Records (EHR).
® Exploratory data analysis (EDA) on healthcare data with Python (pandas, matplotlib).

agéw‘)é" ng;_,mj\ ® Supervised learning: linear regression for continuous clinical outcomes; logistic regression for
clinical decision support.

e (lassification algorithms: K-Nearest Neighbors and Decision Trees on biomedical data.

* Model evaluation: sensitivity, specificity, ROC curves, and the class-imbalance problem in
rare-disease prediction.
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® Unsupervised learning: K-Means and hierarchical clustering for patient subtyping and
genomics; PCA for dimensionality reduction.
®  Specialized topics: survival (Kaplan—Meier) analysis; biomedical signal (ECG) and image (X-
ray) data; multi-modal data integration and algorithmic bias.

Learning and Teaching Strategies

oty el ol el

® |lectures (2 hrs/week): deliver theoretical concepts through interactive presentations and
clinical case discussions.
® Laboratory sessions (2 hrs/week): guided practical exercises in Python (pandas, scikit-learn,
Strategies matplotlib) applied to real biomedical datasets (UCI, Kaggle, PhysioNet).
® Case studies and ethical debates: encourage critical thinking through real-world clinical
examples and privacy/bias scenarios.
e W}]‘ ® Mini projects and group work: promote collaboration through small-scale predictive-modeling
and clustering tasks culminating in a final project.
®  Formative assessment and feedback: quizzes, lab reports, and peer feedback to reinforce
learning.
Student Workload (SWL)
LC«}.«.“:‘ Vol O gno ujl.b.u LwaJJ\ d.o:x”
Structured SWL (hr/sem) 64 Structured SWL (hr/w) 43
)l I Jlall plaiiall (golydl Joed! e gl Ul @laiiall gyl Jonll '
Unstructured SWL (hr/sem) 36 Unstructured SWL (hr/w) »
Jadll I CJlall plaiiall pe (quhudl Jos) b gunl Ul plainall e gyl Jossll '
Total SWL (hr/sem) 100
dsadl s Il QSJ\ stdel gresl

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 CLO #1, #2, #7, #8
Formative Assignments 1 10% (10) 11 CLO #3, #4, #5
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 CLO #6, #8, #9
Summative Midterm Exam 2hr 10% (10) 8 CLO #1 —#5
assessment Final Exam 3hr 50% (50) 16 All
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Total assessment 100% (100 Marks)

Delivery Plan (Theoretical Weekly Syllabus)
Syl £l zlginll

Material Covered

Introduction to the ecosystem: What is Biomedical Data Science? (clinical vs. omics vs. public-health data); ethics and

Week 1
privacy — HIPAA and GDPR.
Week 2 Medical data structures: categorical (blood types), ordinal (pain scales), continuous (glucose), time-series (ECG);
ee
introduction to Electronic Health Records (EHR).
Week 3 Exploratory Data Analysis (EDA) in healthcare: handling missing values in clinical trials; visualizing patient cohorts (box plots
ee
for biomarkers, histograms for age).
Linear regression — predicting continuous outcomes: predicting systolic blood pressure from BMI and age; metrics MSE
Week 4
and R2,
Week 5 Logistic regression — clinical decision support: binary outcomes (disease vs. healthy); risk factors and odds ratios.
Week 6 Classification | — K-Nearest Neighbors (KNN): identifying similar patient profiles for personalized treatment; distance
ee
metrics in a biological context.
Classification Il — Decision Trees: building clinical flowcharts (“If Glucose > X and BMI > Y, then High Risk”); visualizing
Week 7
decision boundaries.
Week 8 Midterm Exam (assessment of Weeks 1-7).
Week 9 Evaluating clinical models: sensitivity, specificity and the ROC curve; why “accuracy” is dangerous in rare-disease prediction
ee
(class imbalance).
Clustering | — K-Means: discovering patient subtypes (e.g., clusters of asthma patients); the “Elbow Method” for choosing
Week 10
k.
Week 11 Clustering Il — Hierarchical Clustering: dendrograms in genomics; grouping genes with similar expression patterns.
Week 12 Dimensionality Reduction: Principal Component Analysis (PCA) to simplify high-dimensional “omics” data for visualization.
Week 13 Survival Analysis basics: introduction to Kaplan—Meier curves (time-to-event data).
Week 14 Signal & image data: basics of processing ECG signals and interpreting X-ray pixels.
Data integration & bias: combining genomic and clinical data; addressing algorithmic bias (demographic and
Week 15
socioeconomic factors).
Week 16 Final project presentations / Final Exam (integrating a complete biomedical data-science pipeline).

Delivery Plan (Weekly Lab. Syllabus)
isal) (£ 9l zlgiall

Material Covered
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Week 1 Lab 1: Setting up the Python environment (Jupyter, pandas, scikit-learn).

Week 2 Lab 2: Loading and describing a clinical dataset.

Week 3 Lab 3: EDA on the Pima Indians Diabetes dataset.

Week 4 Lab 4: Regression on the Health Insurance Cost dataset.

Week 5 Lab 5: Disease-risk classification (logistic regression).

Week 6 Lab 6: KNN patient similarity.

Week 7 Lab 7: Decision-tree classifier.

Week 8 Midterm Exam week — no scheduled lab.

Week 9 Lab 8: ROC and confusion-matrix analysis.

Week 10 Lab 9: Clustering with the Wisconsin Breast Cancer dataset.

Week 11 Lab 10: Building and reading a dendrogram.

Week 12 Lab 11: PCA on a gene-expression matrix.

Week 13 Lab 12: Plotting a Kaplan—Meier survival curve.

Week 14 Lab 13: Pneumonia Chest X-ray (Normal vs. Pneumonia) introductory classification.

Week 15 Lab 14: Fairness check on a clinical model.

Learning and Teaching Resources

olatlly udazll jolas

Text Available in the Library?

James, G., Witten, D., Hastie, T., Tibshirani, R., & Taylor, J. (2023). An
Introduction to Statistical Learning with Applications in Python. Springer. doi:
10.1007/978-3-031-38747-0

Shortliffe, E. H., & Cimino, J. J. (Eds.) (2021). Biomedical Informatics: Yes
Computer Applications in Health Care and Biomedicine (5th ed.). Springer.

Required Texts

[ ]
Recommended Recent biomedical data-science and machine-learning-in-healthcare survey
articles and reports (e.g., IEEE JBHI, Nature Medicine, JAMIA, Elsevier). No
Texts °

UCI Machine Learning Repository (https://archive.ics.uci.edu); Kaggle — Health datasets
Websites (https://www.kaggle.com); PhysioNet / MIMIC (https://physionet.org).
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Grading Scheme

Gl labases

Group Grade il Marks % | Definition

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good [NESNVES 80 -89 Above average with some errors
(S:gfe:(s;oc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory wgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50 -59 Work meets minimum criteria
Fail Group FX - Fail (AIlaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwel)y (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION CATALOGUE

Module Information
:\:\M\Jﬂ\ 3alal) t_ILA)SM

Module Title Introduction to Bioinformatics Module Delivery
Module Type Core Theory
Lecture
Module Code AIBM1203 Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level UG1 Semester of Delivery 2
Administering Department AIBD College | AIC
Module Leader Dr.Rasha Al-khalidi e-mail rasha.ali@sc.uobaghdad.edu.iq
Module Leader’s Acad. Title Assistant Prof Module Leader’s Qualification PhD
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Version Number | 1.0
Date
Relation with other Modules
6 AV Al 5ol 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

L0l YY) iy sinall g aleil) il g 4l jall 3oLl Calaaf

Module Objectives

Jau) bl alad) Calaal

1. Introduce students to the fundamental concepts of bioinformatics as a discipline
bridging biology and computer science.

2. Equip students with practical skills to use core bioinformatics databases and tools
(NCBI, GenBank, BLAST, UniProt, PDB) to retrieve, interpret, and analyze biological
sequence and structural data.

3. Develop students' ability to interpret sequence alignments, phylogenetic trees, and
protein structures in the context of biological function.

Module Learning
Outcomes

Aol Hall 3alall aladl) il 3

At the end of the module, the student will be able to:

1. Define bioinformatics and explain its role in modern biological and biomedical
research.

2. Describe the structure of DNA, RNA, and proteins and relate sequence to biological
function (Central Dogma).

3. Navigate major biological databases (NCBI, GenBank) and retrieve sequence data in
standard formats (e.g., FASTA).

4. Apply BLAST to search for sequence similarity and interpret BLAST output (E-value,
identity, alignment scores).

5. Construct and interpret phylogenetic trees to describe evolutionary relationships
between organisms or sequences.

6. Describe the primary, secondary, tertiary, and quaternary levels of protein
structure and their relation to protein function.

7. Perform and interpret pairwise sequence alignments (global and local) and
distinguish alignment from database-search approaches such as BLAST.

Indicative Contents

3ol ,Y iy giaall

Indicative content includes the following.

Introduction to Bioinformatics — definitions, real-life applications, and biological
elements (DNA, RNA, proteins) [2 hrs]

DNA and RNA — structure, base complementarity, and types of RNA [2 hrs]

The Central Dogma and the role of biological databases [2 hrs]

NCBI and GenBank — database structure, accession numbers, and data retrieval
(FASTA format) [2 hrs]

Sequence alignment and BLAST — concept, types, and key terminology [2 hrs]
BLAST scoring and E-value — interpreting BLAST search results [2 hrs]
Phylogenetic trees — concepts, components, and clades [2 hrs]

Phylogenetic tree construction methods and case study (viral evolutionary analysis)
[2 hrs]

Amino acids, the peptide bond, and protein secondary structure [3 hrs]

Protein tertiary and quaternary structure — folding, domains, and allostery [2 hrs]
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Protein function and databases — enzymes, protein—protein interactions, UniProt,
PDB, and AlphaFold [3 hrs]

Pairwise sequence alignment — global and local alignment, Needleman—Wunsch and
Smith—Waterman [2 hrs]

Alignment interpretation — gap penalties, dot plots, and homology [2 hrs]
Bioinformatics in practice — applications in genomics, proteomics, and precision
medicine [2 hrs]

Total hrs =33 =SSWL - (Exam hrs) = 33 - 3 = 30 hr (Time table hrs x 15 weeks)

Learning and Teaching Strategies

alail) 5 bl Ll i

Strategies

1. Interactive Lectures: using slides, short videos, and live demonstrations of
bioinformatics tools (NCBI, BLAST, EMBOSS Needle).

2. Problem-Based Learning (PBL): case studies such as SARS-CoV-2 spike-protein
analysis and viral phylogenetics to apply concepts to real biological problems.

3. Hands-on Practical Sessions: guided use of online bioinformatics tools for sequence
retrieval, BLAST searches, alignment, and tree construction.

4. Blended Learning: combining lectures with e-learning materials, recorded
demonstrations, and online assignments.

5. Formative Quizzes and Review Questions: short in-class and take-home quizzes to
reinforce key concepts after each major topic.

6. Project-Based Learning: a short individual or group project applying bioinformatics
tools to a chosen biological sequence, presented in the final weeks.

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)

Juail) I Ul Jiil) sl ol Jeal * e sand LIl il jal) Jasll *
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Seadl) J3A Ul liiiall e sl 5al) Jaal) Y L paudd Cllall il e pall Jaall H
Total SWL (h/sem) 50
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Module Evaluation

ol ) 33l s

Relevant Learnin
Time/Number | Weight (Marks) | Week Due E
Outcome
Quiz 2 10% (10) 4&11 LO #1-#4
Lab exercises /
3 15% (15) cont. LO #3-#7
Formative reports
assessment PR
articipation in .
- - — 5% (5) Continuous | All
lecture
Short project 1 10% (10) 13-15 LO #4-#7
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment [ Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) zleiall

Material Covered

Introduction to Bioinformatics — definitions, real-life applications, and an overview of biological elements

Week 1
(DNA, RNA, proteins).

Week 2 DNA and RNA — molecular structure, base complementarity, and the different types of RNA.

Week 3 The Central Dogma of molecular biology and the role of biological databases in modern research.

NCBI and GenBank — record structure, accession numbers and coding sequences (CDS), and data retrieval in
Week 4
FASTA format.
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Week 5 Sequence alignment and BLAST — the concept of sequence alignhment, types of BLAST, and key terminology.

Week 6 BLAST scoring systems and the E-value — interpreting BLAST search results and identifying significant
ee

matches.

Week 7 Midterm Exam

Week 8 Phylogenetic trees — concepts, tree components, clades, and types of tree representations.

Week 9 Phylogenetic tree construction methods and a case study on viral evolutionary analysis (e.g., SARS-CoV-2).

Week 10 Amino acids, the peptide bond, and protein secondary structure — alpha helices, beta sheets, and structural
ee

motifs.

Week 11 | Protein tertiary and quaternary structure — stabilizing forces, domains, fold classification, and allostery.

Protein function and bioinformatics databases — enzymes, protein—protein interactions, UniProt, PDB, and
Week 12
AlphaFold structure prediction.

Pairwise sequence alignment — global and local alignment, and the Needleman—Wunsch and Smith—
Week 13

Waterman algorithms.

Week 14 | Alignment interpretation — gap penalties, dot plots, identity thresholds, and homology.

Week 15 | Bioinformatics in practice — applications in genomics, proteomics, and precision medicine.

Week 16 | Final Exam

Learning and Teaching Resources

u.u,g)dﬂ\; ?L_\]\ ‘)JLA.A.A

Text Available in the Library?

. Department lecture materials — Introduction to
Required Texts . ) Yes (course portal)
Bioinformatics (AIBD, Year 1)

Recommended Jin Xiong, Essential Bioinformatics, Cambridge University
Texts Press.

Yes
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Arthur M. Lesk, Introduction to Bioinformatics, Oxford
University Press.

NCBI — https://www.ncbi.nlm.nih.gov/ | BLAST — https://blast.ncbi.nim.nih.gov/ |

Websites UniProt — https://www.uniprot.org/ | RCSB PDB — https://www.rcsb.org/ | EMBOSS
Needle — https://www.ebi.ac.uk/jdispatcher/psa/emboss_needle
Grading Scheme
Gila ol babas

Group Grade gl Marks % | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good laa 2 80 -89 Above average with some errors
Success Group

C - Good SIS 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Allaall 28) ol ) | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title Object Oriented Programming Module Delivery
Module Type Core XTheory
Xlecture

Module Code AICI201 Riab

. [MTutorial
ECTS Credits 8

; [Practical
SWL (hr/sem) 200 [Seminar
Module Level 1 Semester of Delivery 2
Administering Department AIBM College AIC
Module Leader Mohammed Al-Shammaa e-mail m.alshammaa@coeng.uobaghdad.edu.iq
Module Leader’s Academic Title | Lecturer Module Leader’s Qualification Ph.D.

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name

Name e-mail E-mail

Scientific Committee Approval

Date Version Number 1.0
Relation with other Modules
3] dunlyld] Sl gall 2o A8all
Prerequisite module Programming Fundamentals Semester 1
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
BoLinY! Lgibgizmag lgakad il yseng Ayl 8okl Colaal

1. Understand the fundamental principles of object-oriented programming
(OOP): encapsulation, inheritance, polymorphism, and abstraction.
2. Enable students to design and implement classes and objects to solve real-
Module Objectives world computational problems.
3. Develop skills in applying OOP concepts using a modern programming
dalyl! Baledl Colual language.
4. Build the ability to design reusable, maintainable, and extensible software
systems.
5. Prepare students for advanced courses in software engineering, data
structures, and applied Al systems that rely on OOP design.
1. Define and explain the four core principles of object-oriented programming:
encapsulation, inheritance, polymorphism, and abstraction, with examples.
2. Compare and contrast procedural and object-oriented approaches to
problem-solving, identifying when OOP is the appropriate paradigm.
3. Design classes and objects including attributes, methods, and access
modifiers to model real-world entities and solve computational problems.
4. Implement encapsulation by using private/protected fields with appropriate
getter/setter methods to protect data integrity.
5. Construct class hierarchies using inheritance to promote code reuse and
Module Learning represent "is-a" relationships.
Outcomes 6. Apply polymorphism (method overriding/overloading, interfaces, or abstract
classes) to write flexible, extensible code.
Bolel) eladl Wl y3ee 7. Use abstraction to design simplified interfaces that hide implementation
Gy ) complexity from the end user.
8. Analyze a given problem statement and translate it into an appropriate
object-oriented class design (e.g., via UML or class diagrams).
9. Evaluate the maintainability, reusability, and extensibility of a given OOP
solution, identifying design improvements.
10. Develop small-to-medium software application that integrates all four OOP
principles using a modern programming language (e.g. Python).
11. design decisions in OOP-based software, connecting them to broader
software engineering practices (e.g., SOLID principles, design patterns) as
preparation for advanced coursework.
Indicative Contents Indicative Contents (Total SSWL = 124 hrs, over 15 weeks)
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doolinyYl Obgiseall 1. Introduction to OOP Paradigm: procedural vs. object-oriented programming,

classes, objects, attributes, and methods. (1 week, 8 hrs)

2. Encapsulation: access modifiers, getters/setters,
constructors/destructors/destructors/destructors/destructors, data validation. (1.5

weeks, 12 hrs)

3. Abstraction: abstract classes, interfaces, simplified APIs for complex systems. (1
week, 8 hrs)

4. Inheritance: single and multi-level inheritance, is-a vs. has-a relationships, method

overriding, super/base class mechanisms. (2 weeks, 16 hrs)

5. Polymorphism: compile-time (overloading) and runtime (overriding)

polymorphism, dynamic method dispatch, duck typing. (1.5 weeks, 12 hrs)

6. Class Relationships & UML: association, aggregation, composition, class/object

diagrams, translating problem statements into designs. (1.5 weeks, 12 hrs)

7. Exception Handling in OOP Context: custom exception classes, try/catch/finally

within object-oriented systems. (1 week, 8 hrs)

8. File/Data Persistence with Objects: object serialization/deserialization, basic file

I/O with object structures. (1 week, 8 hrs)

9. Design Principles & Best Practices: OLID principles (intro-level), common design
patterns (Singleton, Factory, Observer), code smells and refactoring basics. *(1.5

weeks, 12 hrs)

10. Testing & Debugging OOP Code: unit testing basics, debugging strategies for

object interactions. (1 week, 8 hrs)

11. Case Studies / Applied Mini-Projects: real-world modeling exercises (e.g. library,
banking, or inventory system) and a capstone-style integrative project. (2 weeks, 20
hrs)

Total: 15 weeks, 124 hrs (contact/timetable hours)

Exam hours (76 hrs) are recorded separately, total SSWL to 200 hrs.
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Learning and Teaching Strategies

oty @hatll olamsil sl

Strategies

Sl

This module employs a blended learning strategy combining lecture-based instruction
with visual aids and UML models to deliver core OOP theory, hands-on programming
labs for direct application of classes, objects, and design patterns, and problem-based
learning through real-world scenarios such as library or banking systems. Students
further engage in case study analysis and collaborative mini projects to evaluate
reusable and maintainable software designs, culminating in a final integrative project
that requires them to combine all four OOP pillars: encapsulation, inheritance,
polymorphism, and abstraction into a single working application.

Jiluglls dogedall Lylatll Ol pplonall (o gaz Aolie ohad Al e ) yioll 1in datay
ddasd! Olpiseally gt 6 dzmapl) denlud)l @udliadl Juo i) UML wlalasiag pad
S ool bladly (Objects) w3l (Classes) oYl qeplie Gadas ddlall zais I
91 LSl dalasl Jio duadly el IS po M)l Jo (de @3l @laidl ) A8Ls) « ilas
b oudt) Bpiue dclozr aolieg Dl wluhs Julxd (3 ddlall ylag LS .43 nasll a2l
oo bty Bl o5 £9 ey gyEall (i) clmonl pualial (3 Blually plasuiudl Bale]
&glly ¢(Encapsulation) adadll azgil AWK dmell Y FEI mes Al
Badai (pes> (Abstraction) y=ily ¢(Polymorphism) J&&YI suady «(Inheritance)

Joie u>lg &3
Student Workload (SWL)
LCW| Vol 2 g g,JUa..U L"S‘“‘)"U‘ gres)
Structured SWL (hr/sem) 124 Structured SWL (hr/w) 83
Juadl UM CIlal) elainad! gyl Jooxd! b gl cUall @latiall byl Josnll '
Unstructured SWL (hr/sem) 26 Unstructured SWL (hr/w) s
il I3 el plaziall e gyl ol e gasad IUal) datiall & (olyll Jasn)
Total SWL (hr/sem) 200
Jradl] I3 LIl S gyl Sl

Module Evaluation

danlyl) B3Lod] opud

. Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
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Quiz 1: LO #1, #2, #3,
Quizzes 2 10% (10) 5and 10 .
#4,Quiz 2: LO #5, #6, #7
Assignment 1: LO #1, #
Formative
Assignments 2 10% (10) 2and 12 2, 3, Assignment 2: LO
assessment
#8, #9
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Theoretical Weekly Syllabus)
Material Covered
Introduction to OOP Paradigm vs. Object-Oriented Programming, Classes, Objects, Attributes, and
Week 1

Methods

Week 2 Encapsulation: Access Modifiers (private, protected, public), Constructors and Destructors

Week 3 Encapsulation (cont’d) Getters/Setters, Data Validation within Classes

Week 4 Abstraction: Abstract Classes vs. Concrete Classes, Interfaces and Contracts

Week 5 Inheritance: Single and Multi-level Inheritance

Week 6 Inheritance (cont’d) Method Overriding, Super/Base Class Mechanisms

Week 7 Mid-term Exam + Polymorphism: Compile-time Polymorphism

Week 8 Polymorphism (cont’d) Runtime Polymorphism (Overriding), Dynamic Method Dispatch

Week 9 Class Relationships & UML: Association, Aggregation, Composition

Class Relationships & UML (cont’d) Class/Object Diagrams, Translating Problem Statements into
Week 10
Designs

Week 11 | Exception Handling in OOP Context: Custom Exception Classes, Try/Catch/Finally

Week 12 File/Data Persistence with Objects: Object Serialization/Deserialization, Basic File I/0

Design Principles & Best Practices: SOLID Principles (Intro), Design Patterns (Singleton, Factory,
Week 13
Observer)

Week 14 | Testing & Debugging OOP Code: Unit Testing Basics, Debugging Object Interactions

Week 15 | Case Studies & Applied Mini-Projects: Real-World Modeling, Integrative Capstone-Style Project

Week 16 | Preparatory Week before the Final Exam
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Delivery Plan (Weekly Lab. Syllabus)
el (£ gl zlgiad!

Material Covered

Week 1 Lab 1: Introduction to the Programming Environment and IDE Setup

Week 2 Lab 2: Defining Classes and Objects with Attributes and Methods

Week 3 Lab 3: Encapsulation (Access Modifiers, Getters/Setters, Constructors)

Week 4 Lab 4: Abstraction (Abstract Classes and Interfaces)

Week 5 Lab 5: Inheritance (Building Class Hierarchies)

Week 6 Lab 6: Polymorphism (Method Overloading and Overriding)

Week 7 Lab 7: UML Class Diagrams and Class Relationships

Week 8 Lab 8: Exception Handling (Custom Exceptions and Try/Catch)

Week 9 Lab 9: File Handling and Object Serialization

Week 10 | Lab 10: Integrative Mini-Project (Applying All Four OOP Pillars) Part 1

Week 11 Lab 11: Integrative Mini-Project (Applying All Four OOP Pillars) Part 2

Learning and Teaching Resources

olatlly ealatl y3las

Text Available in the Library?
Required Texts Python Crash Course, Eric Matthes, No Starch Press Yes
1.0bject-Oriented Programming in Python, Dusty Phillips
Recommended (Python 3 Object-Oriented Programming), Packt Publishing No
Texts 2.Head First Design Patterns, Eric Freeman and Elisabeth

Robson, O'Reilly Media

Websites https://www.coursera.org/specializations/python-3-programming
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Grading Scheme

Olomyll lalasee

Group Grade ol Marks % | Definition

A - Excellent Jlal 90-100 Outstanding Performance

B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Good > 70-79 Sound work with notable errors

D - Satisfactory twgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

a3 @i «JUodl o (Ae) 31 9T eI A1 Al ] +,0 cye Ja5 T w35 (@1 & iead) lodall CyS otian 1 l2>lo
1 "ol (o Aoyl gyl WY 3 ol Y dslis daaloell S (08 J] 08,8 dadle oyl et Lo <00 (J] 0,0 dadle
e s gall JL) Gyt 098w aduodl nxsandl U (0 dgiaall ledall dmgll auaddl 08

B39 AU Al ) U sl 3550 g
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MODULE DESCRIPTION CATALOGUE

Module Information
a:\u\)ﬂ\ BJL‘J\ Q_I\Aj.‘u

Module Title Probability and Statistics Module Delivery
Module Type core X Theory
X Lecture
Module Code AlIC1203 0 Lab
ECTS Credits 50 X Tutorial
Practical
SWL (hr/sem) 2 Seminar
Module Level UGl Semester of Delivery 2
Administering Department AIBM College AlIC
Module Leader Dr. Basad Al-Sarray e-mail basad.husain@sc.uobaghdad.edu.iq
Module Leader’s Academic Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor - e-mail -
Peer Reviewer Name e-mail
Scientific Committee Approval Date Version Number 1

Relation with other Modules
LAY A Hall 3l sall e A8))

Prerequisite module Calculus-I Semester 1

Co-requisites module Semester

Module Objectives, Learning Outcomes and Indicative Contents
LJL&J‘}“ Ll gina g Lgalas Cila yiag 3.)...»\)&” salall Calaaf

Module Objectives To introduce fundamental concepts of probability theory and statistical analysis.
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To develop understanding of data distributions and uncertainty modeling.
To equip students with tools for descriptive and inferential statistics.

To enable interpretation of real-world data using statistical methods.

To build analytical thinking for decision-making under uncertainty.

To prepare students for applications in data science, Al, and research.

Module Learning
Outcomes

o)l salall aladl) s Haa

Define basic probability concepts and axioms.

Differentiate between discrete and continuous random variables.

Compute probabilities using common distributions (Binomial, Normal, Poisson).
Apply descriptive statistics (mean, variance, standard deviation).

Perform hypothesis testing and confidence interval estimation.

Analyze relationships using correlation and regression.

Interpret statistical results in real-world contexts.

Use tools like Excel, R, or Python for statistical analysis.

Construct probability models for real datasets.

Conduct small statistical projects and present findings.

Indicative Contents

L3, Y iy giadl)

Indicative content includes the following.
Part A — Foundations of Probability
Basic Concepts — Sample space, events, probability axioms. [SSWL=10 hrs]
Counting Techniques — Permutations, combinations, counting rules. [SSWL=8 hrs]
Conditional Probability & Bayes Theorem. [SSWL=10 hrs]
Part B — Random Variables and Distributions
Discrete Random Variables — PMF, expectation, variance. [SSWL=10 hrs]
Continuous Random Variables — PDF, CDF, properties. [SSWL=10 hrs]
Common Distributions — Binomial, Poisson, Normal. [SSWL=12 hrs]
Part C — Descriptive and Inferential Statistics
Descriptive Statistics — Mean, median, mode, variance, skewness. [SSWL=8 hrs]
Sampling Methods and Data Collection. [SSWL=8 hrs]
Confidence Intervals and Hypothesis Testing. [SSWL=12 hrs]
Part D — Statistical Modeling and Applications

Correlation and Regression Analysis. [SSWL=10 hrs]
ANOVA and Statistical Decision Making. [SSWL=8 hrs]
Statistical Tools — Excel, R, Python (NumPy, Pandas, SciPy). [SSWL=12 hrs]

Project Work and Review Sessions. [SSWL=12 hrs]
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Learning and Teaching Strategies

adally alell lag)

Students are expected to use their knowledge in probability to solve problems. This course
strengthens students’ understanding of probability in simulation and random number

Strategies generation. Statistics concepts are important in data collection and analysis process.
Emphasis is placed on the exploration of real-world statistics applications. Students are
Gl yiuy! expected to learn to choose and use appropriate statistics to analyze empirical situations, to

understand them better, and to improve decisions

Student Workload (SWL)

Structured SWL (hr/sem) 33 Structured SWL (hr/w) 29
el & Ul aJatial) a5 Jasl Lo pandd Ul aliinall ad all Jas) :
Unstructured SWL (hr/sem) 17 Unstructured SWL (hr/w) 11
Jeadl) DA lUall alsiial) e ol a1 Joal Lo gl Ul axiiall ye ad 5l Jaal) )

Total SWL (hr/sem)

Gl D& Gl ISl 501 Jaal >0

Module Evaluation

Lol o) apis
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Theoretical Weekly Syllabus)
il e ) Zleiall

Material Covered

- Introduction and basic concepts of statistics and definitions. Types of data sets, types of sampling and
ee
collecting data.
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Week 2 Const_ruction of freqqen(_:y d_istributions (grou_ped data and un_grqupe_d data )
Relative frequency distributions and cumulative frequency distributions (less than & more than)

Week 3 Frequency Distribution Charts : Histogram, Polygon, curve and Pie charts.

Week 4 Measures of Central Tendency , Measures of Variation

Week 5 Introduction to probability and counting rules

Week 6 Combinations and Permutation

Week 7 Mid-term Exam

Week 8 Probability of discrete random variable

Week 9 Probability of continuous discrete random

Week 10 Moments computing of density and mas function

Week 11 Discrete probability distribution: (Uniform -Binomial)

Week 12 Continuous probability distribution(Uniform , Normal)

Week 13 Simulation experiments and data generation

Week 14 Seminar and discussion of groups projects

Week 15 Preparation of final exam

Week 16 Final exam

Learning and Teaching Resources

?LCJ\} ﬁ._\l’.ﬂ\ )JLAA

Text Available in the Library?

Required Texts

Elementary Statistics: A Step By Step Approach ISE. 11th Edition
1265248125 - 9781265248123
By Allan G. Bluman © 2023 | Published: September 22, 2022

Ross, Sheldon M. Introduction to probability and statistics for
engineers and scientists. Academic press, 2020.

Recommended Rohatgi, Vijay K., and AK Md Ehsanes Saleh. An introduction to
Texts probability and statistics. John Wiley & Sons, 2015. yes
https://www.mheducation.co.uk/elementary-statistics-a-step-by-step-approach-ise-9781265248123-
Websites emea-group
Grading Scheme
ClaHall b
Group Grade ) Marks % | Definition
A - Excellent Jhial 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(SSU(;; ?61580()3 roup C - Good = 70-79 Sound work with notable errors
D - Satisfactory Lo sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Al 28) il (45-49) More work required but credit awarded
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(0-49) F — Fail g (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of
54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-
pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION CATALOGUE

Module Information
A At} Bas gl e glaa

Module Title Mathematics for Al Module Delivery
Module Type Core XTheory
O Lecture
Module Code CAI1202 u
O Lab
ECTS Credits 6 KTutorial
O Practical
SWL (hr/sem) 150 OSeminar
Module Level UG1 Semester of Delivery 2
Administering Department AIBM College AIC
Module Leader Dr. Dahlia Khaled Bahlool e-mail dahlia.khald@sc.uobaghdad.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor (-) e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 1/9/2025 Version Number 1.0
Date
Relation with other Modules
31 Ayl slgall ao A8l
Prerequisite module None Semester o
Co-requisites module None Semester _

Module Aims, Learning Outcomes and Indicative Contents
LalinYl Glgizally pladdl Z5L3g dshylll 83lI Gl

Module Objectives This module transitions students from differential to integral calculus. The objective is
to introduce the concept of accumulation through Riemann sums and formalize it via
the definite integral. The course aims to establish the deep connection between
differentiation and integration (The Fundamental Theorem of Calculus) and train

dulyd) Balodl LBl
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students to apply integration to complex geometric, physical, and analytical problems,
alongside mastering advanced techniques of integration.

Upon successful completion of this module, students will be able to:
Formulate Riemann sums to approximate areas and understand the
limit definition of the definite integral.

Apply the Fundamental Theorem of Calculus to evaluate definite

wifpelila (el integrals and understand net change.

Outcomes Use integration to solve geometric problems, including the area
between curves, volumes of solids of revolution, arc length, and

Balel) @laill Wl ysea surface area.

daly | Understand the rigorous calculus-based definitions of the natural

logarithm and exponential functions.

Evaluate complex indefinite and definite integrals using advanced
techniques (substitution, partial fraction decomposition).
Determine the convergence or divergence of improper integrals.

The Definite Integral: Riemann sums, area approximations, average value of a
function.

Fundamental Theorem of Calculus: Connecting antiderivatives to definite integrals,
integrating rates of change.

Applications of Integrals: Area between curves, volumes (slicing, disk, and washer

Indicative Contents methods), arc length of a curve, areas of surfaces of revolution.

LYl Slgial

Transcendental Functions: The natural logarithm defined as an integral, the
exponential function as an inverse, relative rates of growth (Big-O notation).
Techniques of Integration: Advanced algebraic substitutions, completing the square,
partial fraction decomposition (Heaviside method).

Advanced Tools: Using Integral Tables and Computer Algebra Systems (CAS),
evaluating improper integrals (infinite limits or infinite discontinuities), and
comparison tests.

Learning and Teaching Strategies

oalatlly odatll el el

Lectures: Step-by-step derivations of integral applications (e.g., deriving the arc
length formula) and technique demonstrations.

Visual/Spatial Learning: Utilizing 3D modeling software or physical manipulatives to
help students visualize cross-sections and solids of revolution, which is often a major
Strategies hurdle in Calculus II.

Problem-Based Tutorials: Supervised practice focusing heavily on algebraic
manipulation and pattern recognition required for advanced integration techniques.
Formative Assessments: Short, regular quizzes to ensure students are memorizing key

integration formulas and maintaining algebraic fluency.
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Student Workload (SWL)
le guwol V0 J Gganmn Clal) L"S‘”‘J"U‘ gres)

Structured SWL (h/sem) o3 Structured SWL (h/w) 4o
dwad)l I3 CIlal) elasiall (gulyll oo b ol JUall @laiiall (ol Jo|

Unstructured SWL (h/sem) . Unstructured SWL (h/w) o g
Juadll M CIlall elaziadl p& (qulyull Josddl b ol CIUall elaiiall pe qwlyldl Joxrll '

Total SWL (h/sem)
i)l U5 JUall S gyl Jass)

150

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 4 16% 5,10 4
Formative Assignments 4 16% 3,14 4
assessment Projects / Lab. _ _ - -

Report 2 8% - 2
Summative Midterm Exam 2 hours 10% 7 2 hours
assessment Final Exam 3 hours 50% 17 3 hours
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Week Material Covered

Week 1 Approximating Areas, Sigma Notation, Riemann Sums
Week 2 The Definite Integral
Week 3 The Fundamental Theorem of Calculus, Indefinite Integrals, Substitution Method

Week 4 Definite Integral Substitution, Area Between Curves

Week 5 Volumes Using Cross-Sections,
Week 6 Arc Length, Areas of Surfaces of Revolution

Week 7 Work and Fluid Forces, Moments, Centers of Mass
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Week 8 Mid-Term Examination

Week 9 The Logarithm Defined as an Integral
Week 10 | Hyperbolic Functions

Week 11 | Basic Integration Formulas, Integrating by Parts
Week 12 | Trigonometric Substitutions, Integration by Partial Fractions

Week 13 Improper Integrals

Week 14 | Parameterization of Plane Curves, Calculus with Parametric Curves

Week 15 | Polar Coordinates, Graphing Polar Coordinate Equations, Areas and Lengths

Week 16 Final-Term Examination

Learning and Teaching Resources
oddly @ladl yslias

Text Available in the Library?

Thomas' Calculus Early Transcendentals (11th Edition)
Required Texts (Thomas Series), Addison-Wesley Longman Publishing Co., Y
Boston, MA, United States, ISBN 978-0-321-19800-6

The Central Library, the Science Library, and the Departmental

Recommended
T Repository offer a comprehensive collection of fundamental texts Yes
exts
X and specialized resources in calculus.
Websites - Specialized academic websites.
Virtual library services provide resources that are accessible from international university libraries.
Grading Scheme
Oyl abase
Group Grade el Marks % | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [BEgeve 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good RVES 70-79 Sound work with notable errors
D - Satisfactory bowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (dadlaadl W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION CATALOGUE

Module Information
Gyl 83ladl Ologlas

Module Title Engineering Drawing Module Delivery
Module Type CORE XTheory
Xlecture
Module Code AIC1204 O Lab
ECTS Credits 4 Tutorial
X Practical
SWL (hr/sem) 100 0 Seminar
Module Level 1 Semester of Delivery 2
Administering Department AIBM College AIC
Module Leader | Assoc. Prof. Dr. Wisam Al-Wajidi e-mail wisam.h@uobaghdad.edu.iq
Module Leader’s Academic Title | Assoc. Prof. Dr. Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Version Number 1.0
Date
Relation with other Modules
31 Ayl sl gall ao A8l
Prerequisite module None Semester
Co-requisites module None Semester
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Module Objectives, Learning Outcomes and Indicative Contents
BoLinY! Lgibgizmag lgakad il yseng Ayl 8okl Colaal

Module Objectives

daly! Baledl Colual

1.

6.

Understand the fundamentals of engineering drawing standards and
conventions.

Develop skills in creating and interpreting technical drawings.

Apply orthographic, isometric, and sectional drawing techniques.

Visualize and represent three-dimensional engineering components
accurately.

Use engineering drawings for effective communication in design and
manufacturing.

Apply the state-of-the-art computer drafting for the Engineering Applications

Module Learning
Outcomes

Bolall sl ol
Lwalyl

1.

2.

10.

11.

12.

13.

14.

15.

By the end of this course, students will be able to:

Explain the fundamental principles, standards, and conventions of
engineering drawing.

Use drawing instruments and CAD software to prepare accurate
engineering drawings.

Construct and interpret lettering, scales, dimensioning, and geometric
constructions.

Draw orthographic projections of points, lines, and planes according to
engineering standards.

Develop orthographic projections of simple and complex solids in
different positions.

Create sectional views and identify appropriate sectioning techniques
for engineering components.

Prepare auxiliary views to represent inclined and oblique surfaces
accurately.

Draw isometric views and convert between orthographic and isometric
projections.

Generate development of surfaces for common engineering solids and
sheet metal components.

Interpret and prepare assembly and detailed working drawings of
mechanical components.

Apply tolerances, limits, fits, and surface finish symbols in engineering
drawings.

Read and interpret industrial engineering drawings in accordance with
international standards.

Demonstrate spatial visualization skills for solving engineering
graphical problems.

Apply engineering drawing principles to communicate design concepts
effectively in engineering practice.

Produce complete, accurate, and professional engineering drawings that
meet accepted engineering standards.

Indicative Contents

Indicative content includes the following.
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Lol Lol Introduction to Engineering Drawing: Engineering graphics, standards (ISO/ASME),
C drawing instruments, sheet layout, line types, lettering, scales. [4 hrs]

Geometric Constructions and Dimensioning: Geometric constructions, engineering
symbols, dimensioning methods, tolerances, fits. [6 hrs]

Orthographic Projection: Principles of projection, first-angle and third-angle
projection, projection of points, lines, planes, and simple solids. [10 hrs]

Sectional Views and Auxiliary Views: Full, half, offset, broken-out sections; auxiliary
projections. [6 hrs]

Isometric and Pictorial Drawing: Isometric projection, isometric drawing, conversion
between orthographic and isometric views. [6 hrs]

Development of Surfaces: Development of prisms, pyramids, cylinders, cones,
transition pieces, and sheet-metal applications. [5 hrs]

Introduction to CAD (SolidWorks): Interface, file management, templates, sketch
environment, coordinate systems. [4 hrs]

2D Sketching in SolidWorks: Sketch tools, geometric constraints, dimensions, editing,
design intent. [8 hrs]

3D Part Modeling: Extrude, Revolve, Sweep, Loft, Hole Wizard, Fillet, Chamfer, Shell,
Draft, Patterns, Mirror. [10 hrs]

Assembly Modeling: Mates, assembly constraints, exploded views, interference

detection, motion basics. [6 hrs]

Engineering Drawings from SolidWorks Models: Standard views, section views,

detail views, dimensions, annotations, tolerances, Bill of Materials (BOM). [6 hrs]

Course Project and Practical Applications: Complete design project integrating

manual drawing, 3D modeling, assembly, and manufacturing drawings. [4 hrs]

Learning and Teaching Strategies
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e Interactive lectures
e Demonstration of engineering drawing techniques
e Hands-on laboratory sessions (SolidWorks)
e Guided drawing and CAD exercises
Strategies e Problem-solving and design assignments
e Individual and group projects
CHVE {99, e Case studies and real engineering examples
o Self-directed learning and practice
e Continuous feedback and formative assessment
These strategies effectively support both manual engineering drawing skills and CAD
proficiency.
Student Workload (SWL)
e gl 10 J guaen IUall gwlyldl Jod!
Structured SWL (hr/sem) 64 Structured SWL (hr/w) 43
Jadll P Clal) elasiall (gulyd! Josl b goanl clall @latiall (bl Josell '
Unstructured SWL (hr/sem) 36 Unstructured SWL (hr/w) 24
Jad)l I Il elasiall p (quhddl Jozd! b gl Ul @lasiall e gyl Josnll '
Total SWL (hr/sem) 100
! I Il (S gyl Jase!

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Theoretical Weekly Syllabus)
Sl (£l zlgiall

Material Covered

Introduction to Engineering Drawing, drawing standards (I1SO), drawing instruments, sheet layout,

Week 1
line types, and lettering
Week 2 Scales, geometric constructions, and dimensioning principles
Week 3 Orthographic projection: Principles, projection of points and lines
Week 4 Projection of planes and true shapes
Week 5 Projection of solids (prisms, pyramids, cylinders, cones)
Week 6 Advanced projection of solids in different positions
Week 7 Sectional views: Full, half, offset, and broken sections
Week 8 Auxiliary views and visualization techniques
Week 9 Isometric projection: Principles and methods
Week 10 | Isometric drawing from orthographic views
Week 11 | Orthographic drawing from isometric views
Week 12 | Development of surfaces of common solids
Week 13 | Working drawings, dimensioning, and engineering symbols
Week 14 | Assembly and detail drawings of simple mechanical components
Week 15 | Course review and comprehensive drawing exercise
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 Introduction to SolidWorks: User interface, file management, templates, units, and navigation
Week 2 Basic 2D sketching: Lines, circles, arcs, rectangles, polygons, trim, offset, and sketch constraints
Advanced sketching: Smart dimensions, geometric relations, sketch editing, and fully defined
Week 3
sketches
Week 4 Basic 3D modeling: Extruded Boss/Base, Extruded Cut, Revolved Boss/Base, and Revolved Cut
Week 5 Feature-based modeling: Fillet, Chamfer, Hole Wizard, Shell, Draft, and Rib features
Week 6 Pattern and Mirror features: Linear, Circular, Sketch-driven Patterns, and Mirror
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Week 7 Advanced modeling: Sweep, Loft, Reference Geometry (Planes, Axes), and Helix/Spiral
Week 8 Midterm practical exercise: Modeling of individual mechanical parts
Week 9 Assembly modeling: Inserting components, standard mates, and assembly constraints
Week 10 | Advanced assemblies: Exploded views, interference detection, and assembly management
Week 11 Engineering drawings: Standard views, projected views, dimensions, annotations, and centerlines
Advanced drawings: Section views, detail views, auxiliary views, broken views, and Bill of Materials
Week 12
(BOM)
Sheet metal and weldment basics (or practical part modeling exercises, depending on program
Week 13
requirements)
Week 14 | Integrated CAD project: Part modeling, assembly creation, and production drawing preparation
Week 15 Final practical project presentation and laboratory assessment
Learning and Teaching Resources
M‘ﬁ W‘JJL@A
Text Available in the Library?
e David Madsen, Engineering Drawing and Design, 5th
Edition, Cengage Learning, 2011
e Engineering Drawing by N. D. Bhatt.
Required Texts e Practical Geometry & Engineering Graphics by Abbot. Yes
e Shirley, P., Ashikhmin, M., & Marschner, S.
(2009). Fundamentals of computer graphics. AK
Peters/CRC Press.
e Dennis K. Lieu, Sheryl A. Sorby, Visualization, Modeling,
and Graphics for Engineering Design, 2nd Edition,
Recommended Cengage Learning, 2016 No
Texts e Technical Graphics Communication by Bertoline Wiebe,
Miller. Mohler, Irwin McGraw-Hill.
e Machine Drawing By. Dr. K. L. Narayana.
Websites
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Grading Scheme

Olomyll lalasee

Group Grade ol Marks % | Definition

A - Excellent Jlal 90-100 Outstanding Performance

B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Good > 70-79 Sound work with notable errors

D - Satisfactory twgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks with Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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