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Complete Online E-Learning 20% - 10% Maximum 20%
Blended learning (for scientific majors) a0% - 30% Maximum 49%
Face-to-face learning (for scientific majors) 30% Minimum 31%

Note: The learning types of the courses are disseminated at all academic levels in the program
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Department Vision

Excellence in teaching, learning, and scientific research to contribute to meeting the needs of the labor market and
serving the community in the field of Data Science and Artificial Intelligence at the local. regional, and international
levels.

Department Mission
Preparing qualified and competitive student competencies in the fields of Data Science and Artificial Intelligence.

equipped with the knowledge, practical skills, and research capabilities to meet the demands of the labor market
and the needs of local community institutions, in accordance with local and international quality standards.

Program Mission
Preparing graduates with deep knowledge in Data Science and Artificial Intelligence by providing a conducive

environment to achieve excellence in education and learning. They will have a local, regional. and international
presence, capable of completing distinguished scientific and practical projects that contribute to the development
of technical infrastructure, enhance the knowledge economy, and improve performance in local community
institutions. They will possess a drive for continuous learning and the ability to keep up with advancements.

Educational Program Objectives
. Acquiring the necessary theoretical and practical skills and knowledge in the fields of Data Science and

Artificial Intelligence.

2. Gaining professional competencies and practicing their profession with confidence and the ability to compete
locally and regionally.

3. Continuing learning and professional development amidst technological changes.
Warking effectively within teams, taking on ethical and professional responsibilities, and understanding
community needs.

Educational Program Outcomes
Graduates of the program will have the ability to:

. Analyzing complex computing problems and applying computing, Artificial Intelligence principles, and
Data Science to find appropriate solutions.
I1" (Knowledge): ldentify computing principles and other related disciplines to determine solutions.
1.2 (Skill): Analyze complex computing problems and apply computing principles and related disciplines
to identify solutions.

2. (Skill): Design, implement, and evaluate a computing-based solution to meet a specific set of computing
requirements in the context of the program's specialization.

3. (Skills): Communicate effectively in a variety of professional contexts.
Recognizing professional responsibilities and making informed judgments in computing practice based
on legal and ethical principles.
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41 (Knowledge): Professional responsibilities, ethical theories, and legal and social issues.
42 (Skill): Apply computing practices based on legal and ethical principles.
3. (Competence): Work effectively as a team member or leader in activities relevant to the program's

discipline.

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

solutions.

B! (Knowledge): [dentify data analysis and Al to meet stakeholder needs and requirements.
6.2 (Skill) Evaluate the techniques and tools needed for data analysis and Al problems.
6.3 (Competence): Implement theoretical principles, techniques, and tools for data analysis and Al.

Plan Contents

The study plan for a bachelor's degree consists of a major in Data Science and Artificial Intelligence

0f (132) credit hours disseminated as follows:

Sequence Classification Credit Hours Percent %
Ist University Requirements 77 0%
Znd College Requirements 8 1%
3rd Program Requirements 77 BEY%
Total 132 00%
Coding System Approved by the University
4 0k Semester |  year
College Code Major Code Knowledge domain Course Level Sequence
4 Faculty of D6 Data Science
||-|f|:|rmati|]|-| Eﬂd AI"tIfIEIﬂI
technolagy Intelligence
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Knowledge Domain

Domain Code

Knowledge Domain

Credited Hours of
Study Plan

1]

Computer Science and Algorithms: discrete mathematics, data
structures, algorithms, data science and artificial intelligence
computing systems, operating systems

[a

02

Programming: Object-oriented programming, data science and
artificial intelligence programming

03

Fundamentals of data science and artificial intelligence:
fundamentals of data science, fundamentals of artificial intelligence,
machine learning, foundations of databases, big data

04

Data science and artificial intelligence courses: data engineering
and analysis, data mining, data visualization, data modeling and
simulation, data security, knowledge representation, natural language
processing. deep learning, pattern recognition, information retrieval,
intelligent mobile robotics, neural networks.

a0

0a

Supporting Knowledge Areas: Principles of Statistics, Statistical
Methods, Linear Algebra

06

Elective courses: A number of courses within the sub-field of the
department's choice.

07

Field training: 3 hours after passing a minimum of 80 credit hours.

08

Graduation Project I: 7 credit hours after passing 30 credit hours.
Graduation Project 2: 7 credit hours after passing Graduation

Project |

QA
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First: University Requirements: (27) Credit Hours

A. Compulsory Requirements: (18)Credit Hours

Teaching type
s | B| 4B Course Course Title Credited Prg-.
= b E % 2 -g Number Hours | Requisite
N alaio4 | Communication Skills -Arabic Language (1) 3 alsim
N a0alli0s | Communication Skills English Language (1) 3 alaliiz
N alali20a | Life Skills 3
N alol1206 | National Education 3
N 051305 | Innovation and Entrepreneurship 3
N aloli308 | Military Sciences 3
N al541209 | Volunteer Work and Community Development I
Total 18
B. Elective Requirements: (3) Credit Hours from the following list:
Teaching type
L2 g s, Course Course Title Credited Prg-.
£ E E E 2| Number Hours Requisite
\ a0521106 | Communication Skills -Arabic Language (2) 3 alalllD4
v o | P |
\ 0521203 | Principles of Psychology 3 -
\ 50521204 | Human Rights 3 -
\ ala3Nor | Islamic Culture 3 -
\ al531205 | Quds and Hashemite Custodianship 3 -
\ 5054103 | Computer Skills 3 adallll3
\ a0541204 | Environment and development 3 -
\ al0541206 | Health and Community 3 -
\ ala41308 | Foreign Language 3 -
v 50541309 | Digital Culture 3 a0l
\ ala#121l | Introduction to Artificial Intelligence 3
\ 0541208 | Introduction to Sustainable Development 3
Total 9
QA FO26-1 Rev. d A
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C. Remedial course: (0) Credit Hours

Teaching type
L2 | g | & | Course Course Title Credited Pre-
é £ | | & 8| Number Hours | Requisite
N alatl | Remedial Course in Arabic 3
N alaliZ | Remedial Course in English 3
N a0aM3 | Remedial Course in Computer Science 3
Total 0
Second: College Requirements: (I8) Credit Hours
A. Compulsory Requirements (I8) Credit Hours
Teaching type
~ 2 E| 8 @ I Course Title It Theoretical | Practical F'm.a-.
£ E£| | & 8| Number Hours Requisite
v | 5050120 |Discrete Mathematics 3 3 1 ala2i10l
8
N 4074101 | Fundamentals of Information 3 3 1
Technology
\ 40722101 | Websites Design 3 3 I 4071101
v 5052001 | Calculus (1) 3 3 0 -
N | 40713104 | Algorithms Analysis and Design 3 3 1 40712102
v IS5 | OperatingSystems 3 3 0| 400
Total 18 18 0
Third: Program Requirements (87) Credit Hours
A. Compulsory Requirements: (72) Credit Hours
Teaching type ,\ES;LSEEF Course Title EItIEu[ii::d Theoretical | Practical REE:?s-ite
N | 4072001 |Introduction to Programming 3 3 0
N 407210 | Laboratory of Introduction to | 0 7 40721101
7 |Programming (co)
v 4|]72|2|[| Data Structures 3 3 1 4[I7§|2I]
QA FO26-1 Rev. d A
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Teaching type ,\ES;LSEEP Course Title E;jl[:ii;[zd Theoretical | Practical REE[‘I?E;HE
N 4071210 | Laboratory of Data | 0 7 4071210
3 Structures 2 (co)
v 4”5322 Databases 3 3 a 4I]7212|[|
v 4I]I§1§22 Laboratory of Databases | I 2 327([:3
N alai20 | English Language for | | 1
g Information Technology
N | 4072120 | Dbject Ur|gntEd 3 3 0 403010
3 Programming
N | 4072120 |Laboratory of Dbject | 0 7 4032120
4 Oriented Programming 3 (co)
N 406312 | Fundamentals of Data
: 3 3 I
0l |[science
v A ta Seuriy 3 3 0 | 40702
v 4D73}22D Advanced Programming 3 3 0 4D7§|2D
N 4082220 |Data Science and Artificial 4072220
. . 3 Vi Z
| Intelligence Programming 4
v 4”'3?22” rtficial Intelligence 3 3 0| 40702
V| 40833101 Machine Leamning 3 3 p |
v 52 Deep Learin 3 3 0 | 4083301
V| 40844101 inteligent Mobile Robotics 3 3 0 4”5?2”
N 40611201 [Statistical Methods 3 3 I a0a31100
v 4DE§22D Data Engineering and Analysis 3 3 1 40631201
N 4064310 [Knowledge REpresentatiun 3 3 0 40B4TI0
2 |and Reasoning
N 4064310 Natural Language Processing 3 3 0 A0B32701
3 |and Applications
v 4”Ef42" Big and Open Data 3 3 0 (4084220
v W55 ata Visualztion 3 2 7 40642202
v 4”E§32" Data Mining 3 2 7 | 40832201
QA FO26-1 Rev. d
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Teaching type ,\ES;LSEEP Course Title E;:I[;T::d Theoretical | Practical REE:ias_itE
v S nata Scence and Al i 3 3 0 | 4063001
N . . Complete
40874101 |Field Training 3 I 3 80 CH
N 4016R410 . . . Complete
0 Applied Graduation Project (1) i | 1 a0 i
v WS g Graduaton Project ()] 2 ? 0 |406B4I00
Total 12 a8 23
B. Elective Requirements: (3) Credit Hours
Teaching type
- § Bl 2qg DAL Course Title Lredites Theoretical | Practical PFF_.
£ £ E| & .3 Number Hours Requisite
N Special Topics in Data Science Complete
ADBBAIDL | €'y ifcal Intelgence 3 3 | socH
N 40664102 |Recommender Systems 3 3 1 40643103
N 40664207 |Robotics Programming 3 2 2 40632201
N 40664103 | Business Intelligence 3 3 1 40643203
N 40664204 | Pattern Recognition 3 3 1 406372201
\ 401664205 |Information Retrieval 3 3 a 4064727207
N 40664207 |Database Management Systems 3 3 1 40742202
N Emerging Topics in Data Complete
4D6B4I04 Science & Artificial Intelligence s s . G0 CH
Total g B 0
D. Ancillary Courses (B) Credit Hours:
Teaching type
"::".1' g = *'.5 o Course Course Title Credited Theoretical | Practical Pr?-.
£ £| £ | @ = Number Hours Requisite
= 3| =3 | E
N 2023100 | Principle of Statistics and
" 3 3 I
Probability
N 30212104 | Linear Algebra (1) 3 3 I 0521101
Total b b I
QA FO26-1, Rev. d A
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Guidance plan

First Semester

Type of

Credited

Course No. Course Title Learning Hours* Prerequisite | Co-requisite
S0531100 Frincip!g of Statistics and Blended 7
Probability
4072100 | Introduction to Programming Face-to-Face 3
T Face-to-Face 1 4072101
rogramming
alsziiot | Calculus (1) Blended 3
4074100 | Fundamentals  of  Information Blended 3
Technology
University Elective Requirement Online E-Learning 3
Total 16
Second Semester
Type of Credited
Course No. Course Title L ,u redite Prerequisite | Co-requisite
Learning Hours*
A40RNZD | Statistical Methods Blended 3 50531100
40721208 | Object Oriented Programming Face-to-Face 3 40721101
darazg | peboretors ot Toect rinted Face-to-Fce | 40721203
rogramming
5051209 English Language far Information Blended '
Technology
40831201 | Fundamentals of Data Science Blended 3
a05l1208 | Discrete Mathematics Face-to-Face 3 alaziot
University Core Requirement Online E-Learning 3
Total 17
* Credit Hours
FO28-L Rev. d
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First Semester

Course No. Course Title Type .uf uredited Prerequisite | Co-requisite
Learning Hours*
40722204 | Advanced Programming Face-to-Face 3 40721203
40712102 | Data Structures Face-to-Face 3 40721203
40712103 | Laboratory of Data Structures Face-to-Face | 40712102
40632104 | Data Science and Al Ethics Blended 3 40631201
0212104 | Linear Algebra (1) Blended 3 alazio
40722001 | Websites Design Face-to-Face 3 40741101
Total 16
Second Semester
Course No. Course Title Type _uf uredited Prerequisite | Co-requisite
Learning Hours*
40822201 ﬂattEmIzZ'ﬁggif;;rmfn':' Blended 3| 4o
40742202 | Databases Face-to-Face 3 4072102
40742203 | |aboratory of Databases Face-to-Face | 407472202
40713104 | Algorithms Analysis and Design Face-to-Face 3 40712102
40632201 | Artificial Intelligence Blended 3 40712102
University Elective Requirement Online E-Learning 3
Total 16
* Credit Hours
A
QA EE?E[]IEE;V' Eduum:il Session (16/2025-2026), Decision No.: Il, Date 23/12/202a
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First Semester
Type of Credited
Course No. Course Title Lt .u redite Prerequisite | Co-requisite
Learning Hours*
40733203 | Dperating Systems Blended 3 40712102
4npqging | Notural Language Processing and Blrded 3| 4osszon
Applications
40833101 | Machine Learning Face-to-Face 3 40632201
40éginy | vl Representaton and Face-to-Face 3| 4mBuzIO:
easoning
40642202 | Data Engineering and Analysis Face-to-Face 3 40R31201
University Core Requirement Online E-Learning 3
Total 18
Second Semester
Type of Credited
Course No. Course Title i ,u rediie Prerequisite | Co-requisite
Learning Hours*
40643203 | Data Mining Blended 3 40632201
40643201 | Deep Learning Face-to-Face 3 40633101
40643202 | Data Visualization Blended 3 40642202
Program Elective Requirement Blended 3
University Core Requirement Online E-Learning 3
University Core Requirement Online E-Learning 3
Total 18
* Credit Hours
FO26-1 Rev. d
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First Semester

Type of Credited
Course No. Course Title Lt .u redite Prerequisite | Co-requisite
Learning Hours*
40644101 | Intelligent Mobile Robotics Face-to-Face 3 40622201
40644102 | Data Security Blended 3 40712102
4088400 | Applied Braduation Project () Blended g | bomptel
K0BTHIDI | Field Training Blended g | ompttetl
Program Elective Requirement Blended 3
University Core Requirement Online E-Learning 3
Total 17
Second Semester
Type of Credited
Course No. Course Title i ,u redie Prerequisite | Co-requisite
Learning Hours*
40634201 | Big and Open Data Blended 3 40642202
40684201 | Applied Graduation Project (2) Blended i 40684100
Program Elective Requirement Blended 3
University Core Requirement Online E-Learning 3
University Elective Requirement Online E-Learning 3
Total 14
* Credit Hours
FO28-1 Rev. d
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Course Description

40721101, Introduction to Programming, (3) Credit Hours, Prerequisite: -, Face-to-Face

This course introduces the fundamental concepts of programming using selected language. |t covers basic
structures of programming concepts such as variables, data types, control structures, arrays, functions, and
pointers. Students will apply their gained knowledge in a series of assignments. Practical work for three hours
weekly is included, the course includes complete a practical project by the students.

40721102, Llaboratory of Introduction to Programming, (1) Credit Hours, Corequisite: 40721101,
Face-to-Face

A practical laboratory in programming using selected language, where it covers practical exercises in the basics
of programming such as variables, data types. control statements, matrices, functions and indicators. In this
course, students apply their knowledge through a series of practical assignments in the laboratory.

40741101, Fundamentals of Information Technology, (3) Credit Hours, Prerequisite: -, Blended

Knowledge of the terminology. information systems environment, processes, and components associated with
information technology, information systems concepts, components, tools, and applications. It will provide an
introductory understanding of computer hardware, numbering system and knowledge of how data is prepared for
computer, instruction processed at a basic machine level, and software (operating systems, database, and web
development and applications). It also introduces the networking, Internet, and the basics of the information
security, web searching, in addition to algorithms and problem solving,

40721203, Object Driented Programming, (3) Credit Hours, Prerequisite: 40721101 Introduction to
Programming, Face-to-Face

(bject-oriented concepts (encapsulation, data abstraction, inheritance, and polymorphism) along with 00 design
using UML (unified modeling language). The OOP concepts covered using G++ programming language. The course
emphasizes on the concepts of classes, templates, friend classes, inheritance, abstract class and virtual functions,
exceptions, and generic programming. Upon completion, students should be able to use an object-oriented language
to develop rather complex programs, the course includes complete a practical project by the students.

40721204, laboratory of Object Oriented Programming, (I) Credit Hours, Corequisite: 40721203,
Face-to-Face

A practical laboratory in object-oriented programming, covering practical exercises in object-oriented
programming (encapsulation, data abstraction, inheritance, polymorphism). The course is concerned with applying
concepts of classes (classes and templates, friendly classes, inheritance, abstract layer and virtual functions,
exceptions and general programming in a practical way). Students will apply their knowledge through a series of
practical assignments in the laboratory.

40722204, Advanced Programming, (3) Credit Hours, Prerequisite: 40721203 Object Oriented
Programming, Face-to-Face
Advanced Programming with Python introduces students to concepts in programming with Python. It assumes basic

knowledge of Python contral structures, functions, files, data structures, and the numpy library. The course will
cover collecting data from various sources including web scraping, Web API's, CSV and other structured data files,

A FO6-, Rev, d ﬁ
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and databases; classifying data using the panda's library for data analysis; reqular expressions and other string
manipulation methods; classes and object-oriented programming; and building real-world software applications,
the course includes complete a practical project by the students.

a0511208, Discrete Mathematics, (3) Credit Hours, Prerequisite: 90521101 Principle of Statistics and
Probability, Face-to-Face

Fundamental aspects of discrete mathematics used in computer science starting with propositions, logical
operations, truth tables, set theory, relations and functions, and methods of proofs. The course also introduces the
concepts of sequences, matrices, lattices, graph theory, and trees (rooted tree, subtree). the course includes
complete a practical project by the students.

40712102, Data Structures, (3) Credit Hours, Prerequisite: 40721203 Object Oriented Programming,
Face-to-Face

Rasic concepts of data structure and algorithm. The topics that will be covered in this course concerning Data type
and structures; Abstract data types and encapsulation; Stacks; Queues; Recursion; Linked Lists; Rinary trees;
General trees; File organization: sequential and indexed files; Graphs: representation, traversing, shortest path;
Sorting: exchange, insertion, quick sort, heap and others; Searching. At the end of this course, students will be able
to select the proper data structure and algorithm to solve a specific software problem, the course includes
complete a practical project by the students.

40712103, Laboratory of Data Structures, (1) Credit Hours, Corequisite: 40512104, Face-to-Face

A practical laboratory in data structures, covering practical exercises including abstract data types and
encapsulation; Stacks; (ueues; Recursion; Linked Lists; Binary trees, general trees, File organization, Graphs,
Sorting and Searching. The course includes complete a practical project or research by the students.

40722101, Websites Design, (3) Credit Hours, Prerequisite: 40741101 Fundamentals of Information
Technology, Face-to-Face

Basic concepts of the World Wide Web, internet technology, current Web protocols, and client-server programming
for desktop computers and smart phones. Students will learn standard Hypertext Markup Language (HTML) for
creating the web pages, basics of Cascading Style Sheets (CSS) for design and layout the web pages, as well as
Javadcript, together with XML and JSON for data-interchange and Ajax technology for building rich internet
applications for desktop computers and smart phones. Students will apply their gained knowledge in a series of
practical assignments. At the end of this course, students will create and maintain a small web page project on a
live web server for desktop computers and mobile devices. The course includes the completion of an applied project
by the students.

40742202, Databases, (3) Credit Hours, Prerequisite: 40712102 Data Structures, Face-to-Face

Rasic concepts of databases, and main topics such as: definition of database. database systems, overview of
database administration, architecture of database systems, introduction to the relational model, database algebra,
database design, database integrity, introduction to Structured Ouery language (SOL). converting an entity
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relationship diagram (ERD) into tables. The course includes the completion of an applied project or research by
students. The course includes the completion of an applied project by the students.

40742203, Laboratory of Database, (1) Credit Hours, Corequisite: 40742202, Face-to-Face

A practical laboratory in databases, covering practical exercises in database system and database management
(relational database systems RDBMS, structured query language (SQL), and schema design techniques), the course
includes complete a practical project or research by the students.

40713104, Algorithms Analysis and Design, (3) Credit Hours, Prerequisite: 40712102 Data Structures, Face-
to-Face

Basic concepts of designing and analyzing algorithms. Topics covered: review of abstract data types and data
structures, definition of algorithms, classifying functions and computational complexities of algorithms, algorithms
analysis & design techniques including: divide and conquer greedy methods, searching and sorting, trees, graphs.
hashing, combinatorial algorithms and P/NP problems, the course includes complete a practical project or
research by the students.

40733203, Operating System, (3) Credit Hours, Prerequisite: 40712102 Data Structures, Face-to-Face
The definition and role of the operating systems. Topics spanned functionality and structuring methods of a typical
operating system; Introduction to modern operating systems, including device contral, interrupts, synchronization
and inter-process communication, process scheduling, memory management and virtual memory, disk
management, and security, the course includes complete a practical project by the students.

40644102, Data Security, (3) Credit Hours, Prerequisite: 40712102 Data Structures, Blended

Information systems security and contemporary issues in information security and confidentiality problems,
confidentiality models, ways to reduce risks and losses, information systems security within organizations,
cryptography, information security control, information security programs, secure and reliable systems, user
definition, network security case study. It also examines the topics of computer viruses and ways to prevent them.
The course includes the completion of an applied project or research by students.

20511203 English Language for Information Technology, (1) Credit Hours, Prerequisite: -, Blended
This course is designed to develop students' professional English communication skills within the context of the [T

industry. It focuses on key technical vocabulary, grammar, and communication strategies used in common
workplace scenarios such as giving presentations, writing emails and reports, troubleshooting [T problems, working
with software/hardware, and managing online services such as websites, databases, and e-commerce systems.

a0521iM, Caleulus (1), (3) Credit Hours, Prerequisite: -, Blended

Introduction to functions, limits and continuity, derivatives and rules, techniques of differentiation. It also introduces
also the science of statistics and statistical research methods, sampling and sample data collection and
classification. It covers various topics in descriptive statistics, correlation and regression analysis, time series,
index numbers, the course includes complete a practical project or research by the students.
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20212104, Linear Algebra (1), (3) Credit Hours, Prerequisite: 50521101 Calculus (1), Blended

Matrices and matrix operations, transpose and inverse of a matrix, determinants and their properties, vector
spaces and subspaces, linearly independent and linearly dependent, row space and column space, null space of a
matrix, inner product space, system of linear equations, methods of solving system of linear equations.

2053100, Principle of Statistics and Probability, (3) Credit Hours, Prerequisite:-, Blended
Describing Statistical Data by tables, graphs and numerical Measures, Measures of Central Tendency and Deviation,

counting methods, The Variance, binomial and Normal distribution. probabilities Laws. Random Variables, Sampling
distributions, testing of statistical hypotheses for two populations, correlation and regression, correlation
coefficient.

40611201, Statistical Methods, (3) Credit Hours, Prerequisite: 50531100 Principle of Statistics and
Praobability, Blended

The course gives students an understanding of fundamental statistical methods and their practical application in
management, policy, and financial decision-making. The course will cover the key aspects of descriptive statistics.
univariate and bivariate statistical inference, and introduce multivariate analysis. Alongside statistical theory, the
course will emphasize the practical application of statistics and data analysis, utilizing the software program.

40632104, Data Science and Al Ethics, (3) Credit Hours, Prerequisite: 40631201 Fundamentals of Data
Science, Blended

The course introduces students to data science and artificial intelligence ethics topics including: definitions, rules
and policies in computer ethics, internet ethics, freedom of expression online, data computing and artificial
intelligence professionals and social responsibilities, software and intellectual property rights and artificial
intelligence ethics, internet law, privacy and security. Computer information.

40632201, Artificial Intelligence, (3) Credit Hours, Prerequisite: 40712102 Data Structures, Blended

The basic principles of artificial intelligence and its fields. The course shows how to build a software system that
behaves intelligently. Topics concerning introduction to Al and application, exhaustive search methods, heuristic
search methods, the basic knowledge representation, problem solving, and learning methods of artificial
intelligence will be covered. At the end of this course, students should be able to understand the role of knowledge
representation, problem solving, machine learning, and pattern recognition, The course includes a complete
practical project or research done by students.

40631201, Fundamentals of Data Science, (3) Credit Hours, Prerequisite: -, Blended

(verview of data science, key challenges and methodologies for working with big data. Topics include data collection,
integration, management, modeling, analysis, visualization, forecasting, and decision making, as well as data
security and data privacy. Core disciplines of data science, including databases, data warehousing, statistics, data
mining, data visualization, high-performance computing, cloud computing, and business intelligence. Students will
gain practical knowledge of data science through hands-on projects and case studies in a variety of fields. The
course includes the completion of an applied project by the students.
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40633101, Machine Learning, (3) Credit Hours, Prerequisite: 40632201 Artificial Intelligence, Face-to-Face
The course provides a broad introduction to machine learning. Topics include supervised learning
(generative/discriminative learning, parametric/non-parametric learning. neural networks. and support vector
machines); un-supervised learning (clustering, dimensionality reduction, kernel methods); learning theory
(bias/variance tradeoffs, practical advice). Reinforcement learning and adaptive control. The course will also
discuss modern applications of machine learning, such as automated control, data mining, autonomous navigation,
bioinformatics, speech recognition, and text and web data processing.

40643201, Deep Learning, (3) Credit Hours, Prerequisite: 40633101 Machine Learning, Face-to-Face

This course is considered an advanced course in machine learning, as it focuses on recent developments in deep
learning with neural networks, such as recurrent neural networks and Bayesian networks. He will also focus
specifically on natural language processing (NLP) and computer vision applications. Modern statistical techniques
based on neural networks have made significant progress in these areas, generating a great deal of commercial
and academic interest. The course will provide mathematical definitions of relevant machine learning models and
associated optimization algorithms will be derived. It will cover a range of applications of neural networks in natural
language processing, including analyzing latent dimensions in text, translating between languages. and question
answering.

40622201, Data Science and Artificial Intelligence Programming, (3) Credit Hours, Prerequisite: 40722204
Advanced Programming, Blended

Advanced concepts in data science programming using Python and R. Provides knowledge of building real-world
software applications. The course includes the completion of an applied project by the students.

40642202, Data Engineering and Analysis, (3) Credit Hours, Prerequisite: 40631201 Fundamentals of Data
Science, Face-to-Face

The course introduces the fundamental building blocks of big data engineering. Students learn the foundational
concepts of distributed computing, distributed data processing. data management and data pipelines; survey a
variety of available data stack technologies and how to run a data processing workflow through a commanly used
platform. The course includes the completion of an applied project by the students.

40643102, Knowledge Representation and Reasoning, (3) Credit Hours, Prerequisite: 40642202 Data
Engineering and Analysis, Face-to-Face

In this course, students represent knowledge and make logical inferences. The course covers the knowledge and
skills of artificial intelligence necessary to proceed to advanced theoretical and/or applied courses in artificial
intelligence, which include the following topics: Introduction to artificial intelligence problem solving - knowledge
representation - automatic theorem proof - learning by example - learning by analogy - learning Through discovery-
self-reference and self-production-reflection: Logical thinking - Logical reasoning - Hypothetical thinking - Analogy-
based approaches - Thinking with uncertainty - Confirmation theory - Belief theory - Necessity and probability
theory - Confirmation theory - Spatial and temporal thinking. Key inference techniques for proving decision theory.
Using object-oriented programming to represent knowledge and reasoning. Knowledge and probabilistic reasoning.
Probabilistic thinking over time. Make simple decisions. Make complex decisions.

A FO6-, Rev, d ﬁ
Ref.: Deans' Council Session (16/2025-2028), Decision No.: 1l Date 23/12/2025 Original

18-21



AMMAN ARAB UNIVERSITY

40643202, Data Visualization, (3) Credit Hours, Prerequisite: 40642202 Data Engineering and Analysis,
Blended

Visualization is increasingly important in this era where the use of data is growing in many different fields. Data
visualization techniques allow people to use their perception to better understand this data. The goal of this course
is to introduce students to data visualization including both the principles and technigues. Students will learn the
value of visualization, specific techniques in information visualization and scientific visualization, and how
understand how to best leverage visualization methods. The course includes the completion of an applied project
by the students.

40643103, Natural Language Processing and Applications, (3) Credit Hours, Prerequisite: 40632201
Artificial Intelligence, Blended

This course offers an overview of natural language processing (NLP) and natural language understanding (NLU) for
educational practitioners, leaders, and researchers. This class introduces analysis of and analytical tools for
research work with unstructured data such as student writing. responses to learner surveys, interview data, or
audio and video recordings in an educational setting. Topics will include an overview of How to collect unstructured
data in an educational environment for research purposes; How to use NLP software to analyze a sample,
unstructured data set; Operational applications of Natural Language Processing (NLP) and Natural Language
Understanding (NLU). The course includes completing a complete practical project or research by the students.

40634201, Big and Open Data, (3) Credit Hours, Prerequisite: 40642202 Data Engineering and Analysis,
Blended

Students will gain knowledge on analyzing Big Data. It serves as an introductory course for graduate students who
are expecting to face Big Data storage, processing, analysis, visualization, and application issues on both workplaces
and research environments. Gain knowledge on this fast-changing technological direction. Big Data Analytics is
probably the fastest evolving issue in the T world now. New tools and algorithms are being created and adopted
swiftly. Get insight on what tools, algorithms, and platforms to use on which types of real world use cases. Get
hands-on experience on Analytics, Mobile, Social and Security issues on Big Data through homework and final
project. Final Project Reports will be published as Proceedings and Final Project Software will become Open Source.

40643203, Data Mining, (3) Credit Hours, Prerequisite: 40632201 Artificial Intelligence, Blended

This course aims to make students understand the information system environment and the concepts and
techniques for discovering hidden patterns in large data sets (with an emphasis on issues related to their feasibility,
usefulness, effectiveness, and scalability). The development of new data mining methods, systems, and applications
will be discussed. Students will have knowledge about recent developments in complex data types such as data
types and pre-processing, predictive modeling, classification, decision tree induction, descriptive methods,
proximity, correlation analysis, clustering and anomaly detection and their applications. The course involves the
completion of a practical or research project by the students.

4064401, Intelligent Mobile Robotics, (3) Credit Hours, Prerequisite: 40622201 Data Science and Artificial
Intelligence Programming, Face-to-Face
An introduction to the design and implementation of intelligent mobile robot systems. The course covers the

fundamental elements of mobile robot systems from a computational standpoint. Issues such as software control
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architectures, sensor interpretation, map building and navigation will be covered, drawing from current research
in the field. Students program a small mobile robot to perform simple tasks in real-world environments.

4OB74I0M, Field Training, (3) Credit Hours, Prerequisite: Complete 80 Credit Hours, Blended

Practical training in one of the institutions related to the student's specialty for a period of not less than eight
weeks and not less than 90 hours of training. Training is governed by headguarters instructions from the
department, college and the Deans' Council.

40684100, Applied Graduation Project (1), (2) Credit Hours, Prerequisite: Complete 30 Credit Hours,
Blended

Project includes theoretical and practical aspects related to the design and analysis of recent applications in Al &
Data Science, applied research-oriented, technical report, and presentation.

40684201, Applied Graduation Project (2), (2) Credit Hours, Prerequisite: Applied Graduation Project (1)
40684100, Blended

Project includes theoretical and practical aspects related to the implementation and visualization of recent
applications in Al & Data Science, applied research-oriented, technical report, and presentation.

4OBBAIM, Special Topics Data Science & Artificial Intelligence, (3) Credit Hours, Prerequisite: Complete 60
CH, Blended

This course provides an in-depth exploration of the latest trends, technologies and methodologies in the field of
data science and artificial intelligence. and aims to keep students at the forefront of the industry by examining
contemporary developments, their practical applications and studying job market demands.

40664102, Recommender Systems, (3) Credit Hours, Prerequisite: Natural Language Processing and
Applications 40643103, Blended

This course introduces the basic concepts, applications, algorithms, design, and programming of recommender
systems. In essence, the material discusses products or information recommendation in several applications such
as e-commerce, education, social media, and financial services. The course discusses in-depth the techniques for
building and evaluating recommendation systems, such as non-personalized, content-based, and collaborative
recommendation techniques.

40664202, Robotics Programming, (3) Credit Hours, Prerequisite: 40632201 Artificial Intelligence,
Blended

The course introduces the basic concepts of modelling, design, planning and control of robotic systems. Thus, it
introduces relevant topics such as geometry, kinematics, dynamics, statistics, algorithms, and contral. This course
also includes the necessary algorithms to solve problems related to robotics. The course includes the completion
of an applied project by the students.
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40664103, Business Intelligence, (3) Credit Hours, Prerequisite: Data Mining 40643203, Blended

This course introduces the basic concepts of business intelligence (BI), the Bl problems that can be solved using
data mining and analytics. This course discusses in depth the differences between techniques of analytics and
reporting, data management systems, enterprise data warehousing, knowledge management systems, big data, and
decision support systems.

40664204, Pattern Recogpnition, (3) Credit Hours, Prerequisite: 40632201 Artificial Intelligence, Blended
The course introduces the essential topics of pattern recognition for data science and Al students. It covers a wide
range of related topics. such as pattern recognition systems, preprocessing and feature extraction, supervised and
unsupervised learning. object classification and recognition. The course includes the completion of an applied
project by the students.

40664203, Information Retrieval, (3) Credit Hours, Prerequisite: 40642202 Data Engineering and
Analysis, Blended
The environment of the information systems, theories, and methods for searching and retrieval of text and

bibliographic information. Topics cover analysis of relevance and utility; Statistical and linguistic methods for
automatic indexing and classification; Boolean and probabilistic approaches to indexing, query formulation, and
output ranking; Filtering methods; Measures of retrieval effectiveness and retrieval experimentation methodology.
The course includes completing a practical project or research by the students.

40664207 Database Management Systems (3) Credit Hours, Lecture: 3, Lab: 0, Prerequisite: 40742202
Databases

The principles, design, implementation, architecture and applications of DBMS; Advanced Structured Ouery
Language (SOL) such as: views, exit, with, create type, authorization, metadata, dynamic SOL, triggers, recursion;
data dictionary; Normalization processes: INF, ZNF, SNF and BCNF; DB Security; Modern DBMSs: Object-Oriented
DBMSs; Physical Database design; Centralized and distributed Database systems. Advanced databases topics:
Storage and File Structure, Indexing and Hashing, Transactions, Concurrency Control, and UML, the course includes
complete a practical project or research by the students. The course includes the completion of an applied project
by the students.

40664104 Emerging Topics in Data Science & Artificial Intelligence (3) Credit Hours, Lecture: 3, Lab: 0,
Prerequisite: 60 CH, Blended

This course focuses on presenting the latest topics and trends in the fields of data science and artificial intelligence.
highlighting recent innovations and emerging technologies that contribute to solving contemporary challenges. The
course aims to enable students to understand these developments and use them effectively in various applications.
Possible main topics :Generative models such as ChatGPT, predictive models, and transfer learning technigues,
creating content, images, and texts using artificial intelligence models. Real-lite applications of Al in areas such as
healthcare, finance, transportation, and energy. Intelligent automation techniques and improving business
efficiency using artificial intelligence.
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