
 

 

 

 يمیداكلأا ررقملا فیصوت ةرامتسا
 

Section Concerning the Student   بلاطلاب صاخلا مسقلا  
 

1. Course Code: 
ITCS214 

 1. : ررقملا زمر

2. Course Title 
Data Structures 

 2. : ررقملا مسا

3. College: 
IT 

 3. :ةیلكلا

4. Department: 
Computer Science 

 4. :مسقلا

5. Academic Program: 
BSc in Computer Science 

BSc in Software Engineering 5. :يمیداكلأا جمانربلا 

6. Course Credits: 
3-0-3 

 6. :ةدمتعملا تاعاسلا ددع

7. Course NQF Level 
 راطلإا ىلع ىوتسملا 6

 :تلاھؤملل ينطولا
.7 

8. NQF Credits 
 ىلع ررقملا تاعاس ددع 12

 :تلاھؤملل ينطولا راطلإا
.8 

9. Prerequisite: 
ITCS107 

 9. :ررقملل قبسملا بلطتملا

10. Lectures Timing & 
Location: 

Sec 9 :  MW 1-2:15        S40 -1012 
Sec 4 :  MW 2:30-3:45   S40 -1048 10. ةرضاحملا ناكمو تقو: 

11. General Mode of 
Teaching and 
Learning 

 
Traditional 11. ماعلا ملعتلاو سیردتلا طمن : 

12. Course Coordinator: 
Nabil Hewahi 

 :ررقملا قسنم .12

13. Course Instructor: 
Fatema Al shaikh 

 :ررقملا سردم .13

 

  
نیرحبلا ةعماج         

University of Bahrain   
يمیداكلأا دامتعلااو    ةدوجلا    نامض    زكرم       

Quality Assurance and Accreditation Center   
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14. Office Hours and 
Location: 

MW 12:30 - 1:00 (S40-1069) 
+ chat (Ms.teams) 14. اھعقومو ةیبتكملا تاعاسلا: 

15. Instructor’s Email faalshaikh@uob.edu.bh 
 سردمل ينورتكللإا دیربلا .15

 ررقملا

16. Academic Year: 
2024-2025 

 :ةیمیداكلأا ةنسلا .16

17. Semester: 
Semester Second 

 :يساردلا لصفلا .17

18. Textbook(s):    : ررقملا بتك  .18 
 

  Koffman and Wolfgang, Data Structures: Abstrac9ons and Design using Java, Third Edi9on, 
  Wiley, 2015 
19. References:    : عجارملا  .19 

 
Carrano and Henry, Data Structures and Abstrac9ons with Java, 4th Edi9on, Pearson, 2015. 

20. Other learning resources used (e.g. e-  تارایز ،ينورتكللاا ملعتلا : لاثم ) ىرخأ رداصم  .20 
Learning, field visits, periodicals,    .... ) خلا ،رتویبمك جمارب ،تارود ، ةینادیم software, etc.): 

e-learning 
21. Course Description (as published in the    ): ةیلكلا لیلد يف درو امبسح )ررقملا فیصوت  .21 

College Catalogue): 
This course covers data structures and their implementa5ons 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. 

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

 (CILOs) ررقملل ةیمّلعتلا تاجرخملا .22
 :(ةیمّلعت تاجرخم 5 ىلإ 3)

1. Implement programs using Data structures. 
2. Solve list-based problems. 
3. Solve problems with stacks and queues. 
4. Implement graph-based soluFons 

5. Apply algorithms graph-based solu5ons 
23. Course Assessment Percentages (As per 

Regulations of Study and Examination at 
the University of Bahrain): 

 ةساردلا ماظن بسحب) ةیوئملا اھبسنو میوقتلا بیلاسأ .23
 (:نیرحبلا ةعماج يف تاناحتملااو

Midterm 25% 

Quizzes 15% 

Assignments 10% 
Course Project 10% 

Final 40% Wed.  21/5/2025      8:30 - 10:30 
Total 100% 

24. Description of Topics Covered 24. س ردت نأ بجی يتلا تادرفملا/عیضاوملا 
Topic Title 

) e.g. chapter/experiment title( 
 ع وضوملا

Description 
لیصفتلا  
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Chapter 1 IntroducFon to data structures, Overview 
of Inheritance, 

composiFon, abstract classes and interfaces. 
Chapter 2 Array List data structure, its implementaFon 

 
 and applicaFons. 

Chapter 3 Linked Lists: Basic concepts of Single 
Linked Lists; LinkedList class 

and its implementaFon 
Chapter 4 Doubly Linked Lists; Iterators 
Chapter 5 Problem Solving using Linked Lists. 

SoRware specificaFons and 
contracts; SoRware TesFng fundamentals. 

Chapter 6 Stacks: Basic Concepts, Stack interface; 
ImplementaFon of 

Stacks; Stack ApplicaFons. 
Chapter 7 Queues: Basic Concepts, Queue interface; 

ImplementaFon of Queues (with Iterator 
and without iterator); Queue ApplicaFons. 

Chapter 8 Binary Trees: Basic Concepts and 
Terminology; Binary Tree 

Traversals, ImplementaFon, BST 
Chapter 9 Sets and Maps 
Chapter 10 Graphs: Basic Concepts and Terminology; 

Graph 
representaFon and implementaFon; Graph  

Traversals 
Chapter 11 Hash tables and hash funcFons with  

implementaFon 
25. Weekly Schedule 25. يعوبسلأا لودجلا 

Week 
 عوبسلإا

Date 
 خیراتلا

Topics Covered 
 ة ضورعملا عیضاوملا

CILOs 
 ةیمُلعتلا تاجرخملا
 ( CILOs) ررقملل

Teaching/Assessment 
Mode and 

Methodطمنو ةیجھنم 
 م يیقتلا/سیردتلا

1 

 
 

5/2/2025 

IntroducFon to 
data structures, 
Overview of 
Inheritance, 
composiFon, 

abstract classes and 
interfaces. 

 
 
 

1 

 
 
 

Traditional 

2 

 
12/2/2025 

Array List data 
structure, its 

implementaFon 
and applicaFons. 

 

 
 

2 

 
 

Traditional 
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3 

 

 
19/2/2025 

Linked Lists: Basic 
concepts of Single 

Linked Lists; 
LinkedList class and its 

implementaFon 
[PracFcal Lecture-1] 

 

 
2 

 

 
Traditional 

4 
 
 
 

Cont.: Linked Lists: 
Basic concepts of 

Single Linked Lists; 

 
 
 

 
 
 

 
 26/2/2025 LinkedList class and its 

implementaFon 
2 Traditional 

5 
5/3/2025 Doubly Linked Lists; 

Iterators 
2 Traditional 

6 
 

12/3/2025 
Cont.: Doubly Linked 

Lists; Iterators 
[Practical Lecture-2] 

 
2 

 
Traditional 

7 

 
19/3/2025 

Problem Solving 
using Linked Lists. 

SoRware specificaFons 
and 

contracts; SoRware 
TesFng fundamentals. 

[PROJECT] 

 
 
2 

 
 

Traditional 

8 

 
 
 

26/3/2025 

Stacks: Basic 
Concepts, Stack 

interface; 
ImplementaFon of 

Stacks; Stack 
ApplicaFons. 

[PracFcal Lecture-3] 

 
 
 
3 

 
 
 

Traditional 

9 

 
 
 

 
2/4/2025 

Queues: Basic 
Concepts, Queue 

interface; 
ImplementaFon of 

Queues (with 
Iterator and without 

iterator); Queue 
ApplicaFons. 

[PracFcal Lecture-4] 

 
 
 

 
3 

 
 
 

 
Traditional 

10 

 

 
9/4/2025 

Binary Trees: Basic 
Concepts and 

Terminology; Binary 
Tree Traversals, 
ImplementaFon 

 

 
4 

 

 
Traditional 
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11 

 
 
 
 
 
 

16/4/2025 

Cont: Binary Trees 
implementaFon 

(complete class) 
 

Binary Search Trees 
(BST); ApplicaFons 
of Binary Trees and 

BSTs. Solve problems 
using 

appropriate data 
structures. 

 
 
 
 
 
 

4,5 

 
 
 
 
 
 

Traditional 

 
 

23/4/2025 
 

Binary search trees 
implementaFons 

 
 

 
 

 
 
12 

 
 

(searching, 
inserFon, deleFon) 

[PracFcal Lecture-5] 

 
4,5 

 
Traditional 

13 30/4/2025 Sets and Maps 5 Traditional 
 
 

 
14 

 
 

 
7/5/2025 

Graphs: Basic 
Concepts and 

Terminology; Graph 
representaFon and 

implementaFon; Graph 
Traversals 

 
 

 
4 

 
 

 
Traditional 

 
 
15 

 
14/5/2025 

Hash tables and 
hash funcFons with 
implementaFon 

 

 
 

4 

 
 

Traditional 

26. Academic Integrity Statement 26. ة يمیداكلأا ةھازنلا نایب 
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.  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. 

 ةیلمعلا يف نایساسأ نارصنع ةھازنلاو قدصلا ربتعی
 قیقحتل مھیعس للاخ بلاطلا نم عقوُتی ثیح  .ةیمیداكلأا

 عیمج يف قلاخلأاو ةناملأاب يلحتلا ةیمیداكلأا مھفادھأ
 ةعماج ةبلطب ةصاخلا ةمظنلأاو حئاوللً اقفو كلذو ،تاقولأا
 امكو ،مھتابجاوو ةبلطلا قوقح لیلد  ىلإ ةفاضلإاب ،نیرحبلا
 متیس ثیح .نیرحبلا ةعماجب ةصاخلا لاحتنلاا ةسایس يف ءاج

 صنت ام بسحب ةیمیداكلأا ةھازنلل كاھتنا يأ عم لماعتلا
 .اھركذ قباسلا ةمظنلأاو تاسایسلا ھیلع

 
 

27. Attendance and Absence Regulations 27. ب ایغلاو روضحلا ماظن 
Students are required to adhere to regular 
attendance for class lectures and practical 

sessions, as determined by the nature of the 
course, as per Article (33), of Regulations of 
Study and Examination at the University of 

Bahrain.  

 تاعاسلل مظتنملا روضحلاب مازتللاا بلاطلا نم عقوُتی
  نم ،(33) ةدامللً اقفو ،ررقملا ةعیبط بسحب ةیلمعلاو ةیفصلا

 .نیرحبلا ةعماج يف تاناحتملااو ةساردلا ماظن

Section Concerning the Course Instructor and Academic Department 
 

 ي میداكلأا مسقلاو ررقملا سردمب صاخ مسق
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28. Program Intended Learning Outcomes 
(7-10 PILOs): 

 :(PILOs 10 -7) جمانربلل ةبولطملا ملعتلا تاجرخم .28

1. Analyze a complex computing problem and 
to apply principles of computing and other 
relevant disciplines to identify solutions. 

Click or tap here to enter text..Click  .1 
or tap here to enter text...Click or tap  

Click or tap...here to enter text.   .here 
to enter text 

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. 

Click or tap here to enter text..Click  .2 
or tap here to enter text...Click or tap  

Click or tap...here to enter text.   .here 
to enter text 

3. Communicate effectively in a variety of 
professional contexts. 

Click or tap here to enter text..Click  .3 
or tap here to enter text...Click or tap  

Click or tap...here to enter text.   .here 
to enter text 

4. Recognize professional responsibilities and 
make informed judgments in computing 

Click or tap here to enter text..Click  .4 or 
tap here to enter text...Click or tap 

 
practice based on legal and ethical 

principles. 
Click or tap...here to enter text. 

.here to enter text 
5. Function effectively as a member or leader of 

a team engaged in activities appropriate to 
the program’s discipline. 

Click or tap here to enter text..Click  .5 
or tap here to enter text...Click or tap  

Click or tap...here to enter text.   .here 
to enter text 

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

computing-based solutions. 

Click or tap here to enter text..Click  .6 
or tap here to enter text...Click or tap  

Click or tap...here to enter text.   .here 
to enter text 

29. NQF Level Descriptors: 29. تلاھؤملل ينطولا راطلإل ةیفصولا تاددحملا: 
K1 Knowledge: Theoretical Understanding يرظنلا مھفلا : ةفرعملا K1 
K2 Knowledge: Applied Knowledge ةیقیبطتلا ةفرعملا : ةفرعملا K2 

S1 Skills: Generic Problem Solving & 
Analytical skills 

 تلاكشملا لح تاراھم : تاراھملا
 S1 ةیلیلحتلا تاراھملاو ةماعلا

S2 Skills: Communication, ICT, and 
Numeracy 

 ةینقتو ،لصاوتلا تاراھم : تاراھملا
 S2 ة يددعلا تاراھملاو ،تلااصتلااو تامولعملا

C Competence: Autonomy, Responsibility & 
Context 

 C قیسنتلاو ةیلوؤسملاو ةیللاقتسلاا :ةیافكلا

30. Mapping of Course Intended Learning 
Outcomes (CILOs): 

 : (CILOs) ررقملل ةیمُلعتلا تاجرخملا طبر .30

CILO number  
(From table 22) 

Mapping to  
PILOs 

Mapping to 
NQF Level  
Descriptors 

NQF Level 

Mapping to Criteria 
according to 

Accreditation body 
(Where different than  

PILOs) 

 مّلعتلا جرخملا مقر
 ( 22 لودجلا)ي

 تاجرخملاب طابترلاا
 جمانربلل ةیمُلعتلا

) PILOs( 

 تاددحملاب طابترلاا
 تایوتسمل ةیفصولا

 ينطولا راطلإا
 ت لاھؤملل

 ر اطلإا ىوتسم

 دامتعلاا ةھج رییاعمب طابترلاا
 رییاعملا فلاتخا دنع) يلودلا

 ةیمُلعتلا تاجرخملا نع
 ( جمانربلل

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. 

31. Mapping of course assessment: 31. م يوقتلا بیلاسأ طبر : 

Assessment 
 م يیقتلا

Formative 
summative 

 ي ماتخ / ينیوكت

Mapped CILO 
 تاجرخمب طبرلا

 ر رقملل ملّعتلا
 

 
Assessment NQF 

Level Descriptor 
(Refer to table 

  ةبسنلاب مییقتلا فصو(23
 ر اطلإل ةیفصولا تاددحملل

 ( 23 لودج(

NQF level 
 ى وتسم
 ر اطلإا

Class 
Discussion 

Formative 1 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  

Summative 
1,2,3 K1,K2,S1,C 6 

Course Project Summative 1,2,3,4,5 K1,K2,S1,C 6 
Final Exam Summative 2,3,4,5 K1,K2,S1 6 

32. Allocation of NQF Credit 32. ت لاھؤملل ينطولا راطلإا يف ةدمتعملا تاعاسلا دیدحت 

Learning Activity 

 ي میلعتلا طاشنلا

Activity Duration 

 ط اشنلا ةدم

Frequency 

 ر اركتلا

Notional 
Hours 

 ة يضارتفلاا تاعاسلا
Lessons / Lectures /  

Seminars 
Lecture: 3 hours per 

week 

 يف تاعاس 3 :تارضاحملا
 عوبسلأا

 

3/week * number of weeks 
(14) = 42 noFonal hours 

42 – (8.5 supervised 
assessments - 2 final exam) = 

35.5 notional hours 

35.5 
(Actual notional 

hours) 

 ) تاعاسلا عومجم
 يلعفلا ةیضارتفلاا(

Prac5cal / Laboratory NA NA NA 
Supervised Assessment Midterm Exam –1.5 hr 

Quizzes – 0.5 hr 

Project Assessment – 3 hrs 

Practical home 
assignments – 0.5 hour 

Final Exam – 2 hrs 

1 x 1.5 = 1.5 noFonal hours 

2 x0.5=  1 notional hour 
1 x 3 = 3 notional hours 

 

2 x 0.5 = 1 notional hour 

1 x 2 = 2  notional hours 

 
 

8.5 
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Student Centered 
Learning / Independent 

Learning 

2 hrs / per lecture + all 
assessments done by 

student without 
discussing the results in 

the class during the 
lecture time 

2x35.5 71 

Total Notional Hours: 
 ة يضارتفلاا تاعاسلا عومجم

115 

NQF Credit (divide notional hours by 10) 
 ىلع ةیضارتفلاا تاعاسلا عومجم مسقا) تلاھؤملل ينطولا راطلإا يف ةدمتعملا تاعاسلا10(

 
 

12 

12Notes if any: :تدجو نإ تاظحلام 
Click or tap here to enter text. 

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

NQF General Policies  

NQF capacity building course  
 ىلإ عوجرلا ىجری تاعاسلا دیدحت لوح تامولعملا نم دیزملل:

 ءانب ةرود   تلاھؤملل ينطولا راطلإا لیلد
  تلاھؤملل ينطولا راطلإل تاردقلا

Prepared by: Nabil Hewahi لبق نم دادعلاا مت : 

Date: 3/2/2024 دادعلإا خیرات : 

Updated by: Click or tap here to enter text. لبق نم ثیدحتلا مت: 

Reviewed by: Click or tap here to enter text. لبق نم ةعجارملا تمت: 

Approved by Department 
Council on: [4/17/2024], 

Meeting no. [DCS-14/23-24 
] for the academic year 

[2023-2024  ] 

 سلجم لبق نم ةرامتسلاا دامتعا مت 
Click or tap to [ : خیراتب مسقلا  

عامتجلاا مقر  ]  ،].enter a date 
Click or tap here to enter 

text..Click or tap here to enter 
text...Click or tap here to enter  

Click or tap here to...text. 
enter text.  ]  ةیمیداكلأا ةنسلل [ 

Click or tap here to enter 
text..Click or tap here to enter 
text...Click or tap here to enter  

Click or tap here to...text. 
]   .enter text 
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