[bookmark: _GoBack]MODULE DESCRIPTION FORM
[bookmark: _heading=h.gjdgxs]نموذج وصف المادة الدراسية


	Module Information
معلومات المادة الدراسية

	Module Title
	Advance Statistical Software
	Module Delivery

	Module Type
	Support
	· ☐Theory    
· ☐Lecture
· ☒Lab 
· ☒Tutorial
· ☐ Practical
· ☐ Seminar

	Module Code
	CIT1219
	

	ECTS Credits 
	6
	

	SWL (hr/sem)
	150
	

	Module Level
	UGx11  1
	Semester of Delivery
	2

	Administering Department
	NETW
	 College
	 CIT

	Module Leader
	Name: HaneenTalal
	e-mail
	E :haneen.talal@uoninevah.edu.iq

	Module Leader’s Acad. Title
	Lecturer
	Module Leader’s Qualification
	Ph.D.

	Module Tutor
	Name :Zainabaltaie
	e-mail
	Zainab.altaie@uoninevah.edu.iq

	Peer Reviewer Name
	Name:Zainabaltaie
	e-mail
	Zainab.altaie@ uoninevah.edu.iq

	Scientific Committee Approval Date
	01/06/2023
	Version Number
	1.0




	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	None
	Semester
	

	Co-requisites module
	None
	Semester
	

	
Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	Module Objectives
أهداف المادة الدراسية

	1-Data Analysis: Advanced statistics software aims to provide robust tools and techniques for analyzing complex and large-scale datasets. It enables researchers and analysts to explore, summarize, and visualize data, uncover patterns and relationships, and derive meaningful insights.
2-Statistical Modeling: Advanced statistics software facilitates the development and implementation of sophisticated statistical models. It allows users to fit models to data, estimate model parameters, assess model goodness-of-fit, and make predictions or inferences based on the models.
3-Hypothesis Testing: Advanced statistics software supports rigorous hypothesis testing, enabling users to assess the significance of relationships and differences observed in data. It provides a range of statistical tests to determine whether observed patterns are statistically significant or occurred by chance.
4-Multivariate Analysis: Advanced statistics software includes techniques for analyzing data with multiple variables or dimensions. It enables users to explore relationships among multiple variables, perform factor analysis, principal component analysis, cluster analysis, and other multivariate methods.
4- Time Series Analysis: Advanced statistics software offers tools for analyzing time-dependent data. It allows users to model and forecast time series data, identify trends, seasonality, and cyclical patterns, and perform autocorrelation and spectral analysis.
5- Experimental Design and Analysis: Advanced statistics software provides support for designing experiments and analyzing the resulting data. It includes tools for planning experimental layouts, determining sample sizes, randomizing treatments, and analyzing the data using appropriate statistical methods.
6-Machine Learning Integration: Many advanced statistics software packages incorporate machine learning algorithms and techniques. They allow users to apply predictive modeling, classification, clustering, and other machine learning methods to analyze data and make data-driven decisions.

	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	1. Understand the basics of advanced statistical software, including its applications in data analysis and research.
2. Understand probability distributions, hypothesis testing, and regression analysis using statistical software.
3. Understand the principles of multivariate statistical analysis using software packages.
4. Demonstrate proficiency in using statistical software for data analysis.
5. Understand the principles of Bayesian statistics.
6. Demonstrate proficiency in using statistical software for Bayesian data analysis.
7. Understand the principles of machine learning and data mining.
8. Demonstrate proficiency in using machine learning and data mining algorithms in statistical software.
9. Understand how to effectively visualize data using statistical software.
10. Develop skills in interpreting and presenting statistical results using visualization tools.
11. Develop experience in writing code for statistical analysis using software packages.
12. Understand how to use statistical software for simulation and modeling.
13. Understand the principles of time-series analysis and survival analysis using statistical software.
14. Develop practical experience in applying advanced statistical methods using statistical software in real-world applications.

	Indicative Contents
المحتويات الإرشادية
	1. Introduction to advanced statistical software and its applications in data analysis and research (6 hours).
2. Probability distributions, hypothesis testing, and regression analysis using statistical software (14 hours).
3. Principles of multivariate statistical analysis using software packages (10 hours).
4. Explanatory data analysis and visualization using statistical software (6 hours).
5. Introduction to Bayesian statistics and Bayesian data analysis using statistical software (8 hours).
6. Introduction to machine learning and data mining algorithms using statistical software (10 hours).
7. Time-series analysis and survival analysis using statistical software (6 hours).
8. Practical experience in applying advanced statistical methods using statistical software on real-world data sets (16 hours).
9. Writing code for statistical analysis using statistical software (6 hours).
10. Simulating data and modeling using statistical software (5 hours).



	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
	1. Interactive Lectures: Instructors can use interactive lectures to introduce students to the fundamental concepts, features, and applications of statistical software. Interactive lectures could involve demonstrations, real-world data analysis examples, interactive quizzes, group discussions, and question-and-answer sessions.
2. Hands-on Exercises: Learners can gain more practical experience with statistical software by working through hands-on exercises, tackling real data analysis projects, and experimenting with various modeling and data visualization techniques. Instructors can provide guidance and support for learners to complete these activities.
3. Collaborative Learning: Collaborative learning practices, such as group projects and case studies, can promote learners' learning of statistical software and data analysis skills. Group projects can provide opportunities for learners to share ideas, develop communication and teamwork skills, and work on challenging statistical problems.
4. Problem-based Learning: Instructors can use problem-based learning to develop learners' critical thinking abilities and problem-solving skills. Instructors can provide learners with real-world problems or scenarios, and learners can use statistical software to come up with potential solutions while developing a deeper understanding of statistical concepts and methods.
5. Active Learning: Active learning strategies, such as flipped classrooms and peer instruction, can support learners' engagement with statistical software. In flipped classrooms, learners watch pre-recorded lectures or read course materials before class and then engage in active learning activities during class, such as hands-on exercises or group discussions. Peer instruction allows learners to work with other learners to solve problems and deepen their understanding of statistical concepts.




	Student Workload (SWL)
الحمل الدراسي للطالب محسوب لـ ١٥ أسبوعا

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	63
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	3

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	87
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	4

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	150




	Module Evaluation
تقييم المادة الدراسية

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

	Formative assessment
	Quizzes
	1
	10% (10)
	5
	LO #1, #2 , #3, #4

	
	Assignments
	2
	10% (10)
	2 and 12
	LO #3, #4 and #6, #7

	
	Projects / Lab.
	2
	20%(20)
	6 and 11
	LO #3, #4 and #8, #9

	
	Report
	
	
	
	

	Summative assessment
	Midterm Exam
	2hr
	10% (10)
	7
	LO #1 - #7

	
	Final Exam
	3hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	





	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week
	Material Covered

	Week 1
	Introduction to Statistical Software Environments

	Week 2
	Basic Statistical Methods

	Week 3
	Data Manipulation

	Week 4
	Graphics and Data Visualization

	Week 5
	Statistical Modeling

	Week 6
	Multivariate Analysis

	Week 7
	Time Series Analysis

	Week 8
	Advanced Modeling Techniques

	Week 9
	Bayesian Methods

	Week 10
	Programming with R or Python

	Week 11
	Using R or Python for data analysis

	Week 12
	Importing data: using the appropriate function to import data from different file types

	Week 13
	Data transformation: filtering, transforming, and aggregating data using packages such as dplyr and tidyr in R or pandas in Python

	Week 14
	Big Data

	Week 15
	Optimization and Simulation

	Week 16
	Preparatory week before the final Exam



	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر

	Week
	Material Covered

	Week 1
	Introduction to R programming and environment setup

	Week 2
	Data management and object handling in R

	Week 3
	Exploratory Data Analysis using R

	Week 4
	Data wrangling with dplyr package

	Week 5
	Working with experimental data using R

	Week 6
	6: Linear regression modeling in R

	Week 7
	Generalized linear models (GLMs) in R

	Week 8
	Survival analysis and time-to-event models

	Week 9
	Bayesian modeling using R

	Week 10
	Random Forest and Decision Trees

	Week 11
	Data visualization with ggplot2 in R

	Week 12
	Advanced statistical topics using R

	Week 13
	Advanced machine learning techniques in R

	Week 14
	Time series forecasting in R

	Week 15
	Final project and independent learning

	Week 16
	Preparatory week before the final Exam



	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	1. "An Introduction to Statistical Learning: with Applications in R" by Gareth James, Daniela Witten, Trevor Hastie, and Robert Tibshirani. This book covers key statistical concepts and their implementation in R.
2. "Data Science for Business: What You Need to Know about Data Mining and Data-Analytic Thinking" by Foster Provost and Tom Fawcett. This book provides an introduction to data science from the business perspective, including data analytics and machine learning in R.
	

	Recommended Texts
	1. "Python Machine Learning: Machine Learning and Deep Learning with Python, Scikit-Learn, and TensorFlow" by Sebastian Raschka and VahidMirjalili. This book covers machine learning concepts and their implementation in Python.

2. "Applied Regression Analysis and Generalized Linear Models" by John Fox. This book covers advanced regression analysis and generalized linear models, including their implementation in R.
	

	Websites
	Internet , youTube



	[bookmark: _heading=h.30j0zll]Grading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks %
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

	
	B - Very Good
	جيد جدا
	80 - 89
	Above average with some errors

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

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

	
	E - Sufficient
	مقبول
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail
	راسب
	(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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