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Section Concerning the Student

1. Course Code: ITCS214 ST USTEINN |
2. Course Title Data Structure oA a2
3. College: Information Technology Al 3
4. Department: Computer Science adl) 4
5. Academic Program: BSc in Computer Science oY) i) 5

BSc in Software Engineering

6. Course Credits: 3-0-3 didaall clelud) 22 6

U dg ) 8l (5 giwa T

7. Course NQF Level: 6 3la 3al 2
8. Notional Hours: 12 ol Y clelud) 3 8
badizall cilelud) 22 9

9. NQF Credits: 12 bl JUadU Ly jalt

s ‘gall
10. Prerequisite: ITCS107 2ooRall GGl llaiad) 10

Sec. 1 UTH: 02:00 — 2:50 1048

11. Lectuf'es Timing & Sec. 4 UTH: 11:00-11:50 057 gl g 5 pualaall g .11
Location: Sec. 5 UTH: 10:00 —-10:50 1048

12. General Mode of )
Teaching and Traditional (sl salaill g anladll alal) Jaadl) 12
Learning
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13. Course Coordinator: Nabil Hewahi oA guda 13
14. Course Instructor: Fatema Alshaikh 1008l (udaa 14
15. Office Hours and S40-1071

1l g ApiCal) cleld) (15

Location: Chat ms.teams
el (A g ASTY Ay sl
16. Instructor’s Email: faalshaikh@uob.edu.bh o “"ﬁﬁ\‘{w’,ﬁ‘ 16
17. Academic Year: 2025-2026 rAgaplsy) Ll 17

18. Semester:

Second Semester S Juadll

1l Al Juadl) (18

19. Changes introduced to the course based
on the results of the Course Evaluation
Surveys (where applicable):

il ) 13l _jhall e i) 3l el usal) 19
il ) 13 :
229 O) Al pall ) Rl Al i)

20. Textbook(s):

2 oAl A Al qast 20

Koffman and Wolfgang, Data Structures: Abstractions and Design using Java, Fourth Edition,

Wiley, 2021

21. References:

@l 21

Carrano and Henry, Data Structures and Abstractions with Java, 4th Edition, Pearson, 2015.

22. Other Learning Resources Used (e.g. e-
learning, field visits, periodicals,
software, etc.):

I o gAY alail) s Ja) o AY) alail) jalas 22
(oo B el iy 5 99 cAsilza

e-learning

23. Course Description (as published in the
College Catalogue):

2K a8 35 le ) el a8 23

This course covers data structures and their implementations in an object-oriented programming
language. Topics include sub-typing, abstract base class, lists, stacks, queues, trees, graphs, hash
tables, strategies for choosing appropriate data structure.

24. Course Intended Learning Outcomes
(3 to 5 CILOs):

(CILOs) el abdl) cila 3 24
(Al cla Al 5 ) 3)

1. Understand and compute programs using inheritance, sub-types, abstract classes andgenerics.

2. Solve problems with array-based lists and linked lists. Apply JCF ArrayList and LinkList

classes to solve problems.

3. Solve problems with stacks and queues. Apply JCF Stack and Queue classes to solve

problems.

4. Ilustrate and implement trees, graphs, and Hash tables

5. Apply the algorithms of binary search trees, Sets, Maps and hashing to solve problems.
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25. Course Assessment Percentages (as per
Regulations of Study and Examination at
the University of Bahrain):

Al Ui Coca) 4 gial) Lgaad g anill) cudld 25
1(Coasd) daala A cililaiaYl g

Assessment Type Percentage Assessment Date
pl) £ sl Al a5
Midterm 25% Midterm 25% Sunday 12 April, 2026
3:00-4:30
Quizzes 15% Quizzes 15%
Assignments 10% Assignments 10%
Course Project 10% Course Project | 10%
Final 40% Final 40% Wed. 13 May, 2026
8:30-10:30
Total 100%
26. Description of Topics Covered Ll Ay Al Cle gl gall sy 26
Topic Title ..
(e.g. chapter/experiment title) Dem:on
£ s 54l -
Chapter 1 Introduction to data structures, Overview of
Inheritance,
composition, abstract classes and interfaces.
Chapter 2 Array List data structure, its implementation
and applications.
Chapter 3 Linked Lists: Basic concepts of Single Linked
Lists; LinkedList
class and its implementation
Chapter 4 Doubly Linked Lists; Iterators
Chapter 5 Problem Solving using Linked Lists. Software
specifications and
contracts; Software Testing fundamentals.
Chapter 6 Stacks: Basic Concepts, Stack interface;
Implementation of
Stacks; Stack Applications.
Chapter 7 Queues: Basic Concepts, Queue interface;
Implementation ofQueues (with Iterator
and without iterator); Queue
Applications.
Chapter 8 Binary Trees: Basic Concepts and
Terminology; Binary Tree
Traversals, Implementation, BST
Chapter 9 Sets and Maps
Chapter 10 Graphs: Basic Concepts and Terminology;

Graph
representation and implementation; Graph
Traversals
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Chapter 11

Hash tables and hash functions with

implementation

27. Weekly Schedule

@Sl Joaall 27

Wee;k
£ sad)

Date
'c.g Bii|]

Topics Covered
A glitall e gua gal)

CILOs
sl aladl) cila ae
(CILOs)

Teaching/Assessment
Mode and Method
pBll/ g pail) Jaad g Asangia

8/2/2026

Introduction to
data structures,
Overview of
Inheritance,
composition,
abstract classes
and interfaces.

Traditional

15/2/2026

Array List data
structure, its
implementation
and applications.

Traditional

22/2/2026

Linked Lists: Basic
concepts of Single
Linked Lists;
LinkedList class
and its
implementation

Traditional

1/3/2026

Cont.: Linked Lists:

Basic concepts of
SingleLinked Lists;
LinkedList class
and its
implementation

Traditional

8/3/2026

Doubly LinkedLists;
Iterators

Traditional

6 15/3/2026

Cont.: Doubly
Linked Lists;
Iterators

Traditional

22/3/2026

Problem Solving
using Linked Lists.
Software
specifications and
contracts;
Software Testing
fundamentals.

Traditional

29/3/2026

Stacks: Basic
Concepts, Stack
interface;
Implementation

3

Traditional
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of Stacks; Stack
Applications.
[PROJECT]

5/4/2026

Queues: Basic
Concepts, Queue
interface;
Implementation of
Queues (with
Iterator and
without iterator);
Queue
Applications.

Traditional

10

12/4/2026

Binary Trees: Basic
Concepts and
Terminology;

Binary Tree
Traversals,
Implementation

Traditional

11

19/4/2026

Cont: Binary
Trees
implementation
(complete class)

Binary Search

Trees (BST);
Applications of
Binary Trees and

BSTs. Solve
problems using
appropriate data
structures.

4,5

Traditional

12

26/4/2026

Binary search
trees
implementations
(searching,
insertion,
deletion)

4,5

Traditional

Sets and Maps
(Optional)

Traditional

13

3/5/2026

Graphs: Basic

Concepts and

Terminology;
Graph Traversals

Traditional

14

10/5/2026

Hash Tables and
implementation

Traditional

University of Bahrain — Quality Assurance& Accreditation Center — Academic Course

Specification Form
December 2025




28. Academic Integrity Statement

doapasy) A 3 ol 28

Students are to observe the highest level of
honesty and academic ethics in pursuit of their
academic goals as per UOB Regulations of
Student Conduct and Academic Integrity, Anti-
plagiarism Policies, and Students’ Rights and
Responsibilities Handbook (available on the
Bylaws, Regulations and Policies webpage).
The consequences for cheating, plagiarism,
unauthorized collaboration, and other forms of
academic dishonesty can be very serious and
will be dealt with as per the aforementioned
policies and regulations.

LleYl sy Gaall Glgise el o) 5V A0l e ey
18 5 ApapalSY) agdlonl 3] agaess 8 ApalSY) (DAY
Aail€e by ApaplSY) Al iy Ol @l gl =i 50
Arala (8 L Jsemall cagilial 55 Adlall (3 g a5 e JaisY)
() 5 kel g 20 sl dnda e dalidl ) el
4 g maall e §lall s pa¥) A8l 5 (Eal) Gl sal oSy
Alalls i ) o5 Of el SV ALY ane JISET (e la e

il 5 ) sSaall gl U1 g byl 188 5 Lgra Jaladll s

29. Attendance and Absence Regulations

Gl ) guaal) allai 29

Students are required to adhere to regular
attendance for class lectures and practical
sessions, as determined by the nature of the
course, as per the Regulations of Study and
Examination at the University of Bahrain,
(available on the Bylaws, Regulations and
Policies webpage).

Aol el (Bl el ol Y1 AR e e
ewcﬂjéudj 6‘5».‘:\‘)3&‘ JM\A&.}JLI:JJASM‘M‘}
calaland) g dadasy) g ol 5l

wé&‘)’\ pedl) g ) Rall (uday galdd) andl)

Section Concerning the Course Instructor and Academic Department

30. Program Intended Learning Outcomes
(5-10 PILOs):

:(5-10 PILOs) e sall dgalatll cila j3al) 30

1. Analyze a complex computing problem and to apply principles of computing and other

relevant disciplines to identify solutions.

2. Design, implement, and evaluate a computing-based solution to meet a given set of computing
requirements in the context of the program’s discipline.

3. Communicate effectively in a variety of professional contexts.

4. Recognize professional responsibilities and make informed judgments in computing practice

based on legal and ethical principles.

5. Function effectively as a member or leader of a team engaged in activities appropriate to the

program’s discipline.

6. Apply computer science theory and software development fundamentals to produce

computing-based solutions.

31. Mapping the Course to the Sustainable
Development Goals (SDGs):

+Aca) Xiial) M‘ L.i\-\hie ookl bk 31

Kindly copy the course description and the
Course Intended Learning Outcomes into
the following link (https://osdg.ai/) to

%\j\@JMM\agﬁJJM\MJ@A@ﬁ
dpalill) Galaa) waadl Ay «(https://osdg.ai/) V)
<Rl oyt el dalaiecal)
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https://governance.uob.edu.bh/
https://governance.uob.edu.bh/
https://governance.uob.edu.bh/?lang=ar
https://governance.uob.edu.bh/
https://governance.uob.edu.bh/
https://governance.uob.edu.bh/?lang=ar
https://governance.uob.edu.bh/?lang=ar
https://osdg.ai/
https://osdg.ai/

determine the Sustainable Development
Goals (SDGs) linked to the course:

O 1. O2.Zero [3. X 4. 40 30 slail 200 10
No Hunger Good Quality Sal) ankedl) Baad) dauall gl de e sl
Poverty Health Education old i g _adl
and Well-
being
Os. O 6. 7. X 8. 80 70 .60 S0
Gender Clean Affordabl Decent G Jand) Aadaidide ALl o) (B shesal)
Equality =~ Water e and Work and | 3uai®Y) gaiy iy Akl 5 Cpind)
and Clean Economic 4] giaa dgaual)
Sanitation Energy Growth
X 9. O 10. O11. O12. A20 A10 100 90
Industry, Reduced Sustainab  Responsib Mg Oa Aagl (e dal) deliall
Innovatio Inequaliti le Cities le ik Gladiaay 8l gluall 2o SN g
n and es and Consump Y9 ‘genal) Alaa Jsbgdis
Infrastruc Communi tion and Fal e Aol
ture ties Productio
n
13. O 14. O 1s. O 16. de6e 150 sl 140 130
Climate Life Life on Peace, Jandlg adlaa) ) B BLAY) slall il AL Jaal)
Action Below Land Justice Clewasall 9
Water and 4y g8l
Strong
Institutio
ns

I 17. Partnerships for the Goals

Gl gl sl il e 17 O

32. NQF Level Descriptors:

2R pall 3k gl) UY) iy ganal Aes 511 iladaal) 32

= Knowledge: Theoretical Understanding bl agdll 148 ) =il
K2 Knowledge: Applied Knowledge Jaiplatl) 43 yeall 148 jmal) .
o Skills: Generic Problem Solving & Gl jlgall 5 Aalall COKEAN O il jlga 1 jlgall s1
Analytical skills dllall
2 Skills: Communication, ICT, and A ) jlea g eJlai¥) &l jlga 1l jlgall 2
Numeracy Laaell Al jleall 5 ccYLai¥l g Cila slaall
Competence: Autonomy, Responsibility Bl 5 Ay pasall 5 ALY 14 LESY)
C & Context C
33. Mapping of Course Intended Learning . a1l Fadatll s el das
Outcomes (CILOS): :(CILOS) s8all Apaladl) cila i) by ) 33
Mapping to Criteria
. Mapping to According to
S:ng g;‘l‘“gg‘; Mj};‘i‘gﬁ to NQF Level | NQF Level = Accreditation Body
° ¢ Descriptors (when different from
PILOs)
. . Clasaally Jals ) Alaie Yl dia julaay Jals Y
alxil) 7 Al B la A L*,‘Hi"'fw il gl diaa gl i haal) CSER ais) A gal)
~ Zealiall Agalal) g Y (g gisa S Ran eq M
(23 Jdsa)) PILO (b sl Y Agaladl) Cla Al (e
( s) A gall (it
1 1,6 K1 6 Click or tap here to
enter text.
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2 2,6 K2 6 Click or tap here to
enter text.

3 2,6 K2 6 Click or tap here to
enter text.

4 2,6 K2 6 Click or tap here to
enter text.

5 1,2 S1 6 Click or tap here to
enter text.

34. Mapping of Course Assessment: sl qullad by y 34

Assessment NQF
Level Descriptor
. Mapped CILO | (Refer to table 30)
Assessment ls?ormatltYe / Cla iy M) s sl anlll) Chua g NQF L evel
pl “u“.:‘;‘a,ljg all alay Lda gl ciazaal) ‘SWM‘
Lt ikl ) il gisal S
SO gl
(30 ds)

Class Discussion Formative K1,K2.S1,S2 6
Midetm Summative 1,2,3.4 K1,K2,S1 6
Quizzes Summative 1,2,3,4,5 K1,K2,S1 6

Assignmants 1,2,3 KI1,K2,581,C 6
Summative

CourseProject Summative 1,2,3,4,5 KI1,K2,81,C 6

Final Exam Summative 2,3,4,5 KI1,K2,51 6

35. Allocation of NQF Credit

3 sall ik gl LY) B B aainal

) edeldl aaa3 35

Learning Activity Activity Duration Frequency Notional Hours
(raalail) JaL&) Jalédll Baa sl dua) iy clelul)
Lessons / Lectures / | |ecture: 3 hours per 3/week * number of weeks
Seminars week (14) = 42 notional hours
/ cpdlaa / oo 42 — 6.5 = 35.5 notional hours
} 35.5
i gad)
Tutorial NA NA NA
2:1 Y| IEV-WEEN
Practical / NA NA
Laboratory
it/ das
Supervised Midterm Exam — 1.5 hr | 1x1.5=1.5 notional hours
Assessment Project Assessment — 3 1 x 3= 3 notional hours
43 gall andil) hrFinal Exam — 2 hr 1 x 2 =2 notional hours4x0.5= 8.5
Quizzes-0.5 hour 2 notional hours
Student Centered | 2 hrs/lecture 2x35.5 71
Learning /
Independent
Learning
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el s 38 il bl
Jieual) alasl)

Work based
Learning

Jes o aildl) alail)

Othe'r (specify)
(RS 2Ap) s A

Total Notional Hours:
Lol 58Y) cilelad) £ gana

115

NQF Credit (divide notional hours by 10)

(10 Ao L) j8Y) cleLudd) £ pana acid) <D gall hgl) JUaY) B 3 aadaall cilelud)

12

Notes if any:

1 g O @l gala

For more information about the allocation process, kindly refer to:

NQF Handbook
NQF General Policies

NQF Capacity Building Course

Assigning Credit Hours to Courses

) g (A clebadl paal Jga ilaglaall (e 3y all

O gall da gl eyl Jla
O gall ida gl e dalad) clisa)
Qj&}aﬂ ijajl\ JUQ?)J A_|\JAA” ;L'\e 3 )93

Laud ) @l jiall saciaall cileludl aaa dubu

Prepared by: Nabil Hewahi 10 e e
Date: 6/2/2026 ey F b
Updated by: 08 oy &SNS
Reviewed by: 108 (e ca g
Approved by Department Al (alaa B (e B jlataa) duaais|

Council on: [Click or tap to
enter a date.], Meeting no. [ ]
for the academic year [ |

Click or tap to enter a ] sfauth
Ll [ ] glaia¥) & ([date.
[ ] 4ash)
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https://www.bqa.gov.bh/wp-content/uploads/2024/10/NQF-Handbook-2024.pdf
https://www.bqa.gov.bh/wp-content/uploads/2024/10/NQF-Handbook-2024.pdf
https://www.bqa.gov.bh/wp-content/uploads/2024/10/NQF-General-Policies_updated.pdf
http://bqa-material.s3-website.me-south-1.amazonaws.com/
https://governance.uob.edu.bh/wp-content/uploads/gravity_forms/1-5c61521fd6ccc367f92ae7eb104b9326/2025/10/31-Assigning_Credit_Hours_to_Courses_Updated_21Oct2025_EN.pdf
https://www.bqa.gov.bh/wp-content/uploads/2024/10/%D8%AF%D9%84%D9%8A%D9%84-%D8%A7%D9%84%D8%A5%D8%B7%D8%A7%D8%B1-%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A-%D9%84%D9%84%D9%85%D8%A4%D9%87%D9%84%D8%A7%D8%AA.pdf
https://www.bqa.gov.bh/wp-content/uploads/2024/10/%D8%AF%D9%84%D9%8A%D9%84-%D8%A7%D9%84%D8%A5%D8%B7%D8%A7%D8%B1-%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A-%D9%84%D9%84%D9%85%D8%A4%D9%87%D9%84%D8%A7%D8%AA.pdf
https://www.bqa.gov.bh/wp-content/uploads/2024/10/%D8%A7%D9%84%D8%B3%D9%8A%D8%A7%D8%B3%D8%A7%D8%AA-%D8%A7%D9%84%D8%B9%D8%A7%D9%85%D8%A9-%D9%84%D9%84%D8%A5%D8%B7%D8%A7%D8%B1.pdf
https://www.bqa.gov.bh/wp-content/uploads/2024/10/%D8%A7%D9%84%D8%B3%D9%8A%D8%A7%D8%B3%D8%A7%D8%AA-%D8%A7%D9%84%D8%B9%D8%A7%D9%85%D8%A9-%D9%84%D9%84%D8%A5%D8%B7%D8%A7%D8%B1.pdf
http://nqf-course-ar.s3-website.me-south-1.amazonaws.com/
https://governance.uob.edu.bh/wp-content/uploads/gravity_forms/1-5c61521fd6ccc367f92ae7eb104b9326/2025/10/31-Assigning_Credit_Hours_to_Courses_Updated_21Oct2025_AR.pdf
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