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	Module Information
معلومات المادة الدراسية

	Module Title
	Statistics and Probabilities
	Module Delivery

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

	Module Code
	CIT1118
	

	ECTS Credits 
	5
	

	SWL (hr/sem)
	125
	

	Module Level
	UGx11  1
	Semester of Delivery
	1

	Administering Department
	NETW
	 College
	 CIT

	Module Leader
	Name: Huda Almashadany
	e-mail
	E :Huda.mohamed@uoninevah.edu.iq

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

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

	Peer Reviewer Name
	Name
	e-mail
	E-mail

	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. Understanding basic concepts: The first objective of learning statistics and probability is to understand basic concepts such as probability distributions, sampling distributions, hypothesis testing, and confidence intervals.
2. Data analysis: The second objective is to be able to analyze data using statistical methods. This includes summarizing data, constructing graphs, calculating measures of central tendency and variability, and analyzing relationships between variables.
3. Probability and inference: The third objective is to understand probability and how it can be used to make inferences about population characteristics from sample data. This includes calculating probabilities, estimating parameters, and using models to make predictions.
4. Interpretation and communication: The fourth objective is to develop the skills to interpret statistical results and effectively communicate them to others. This includes understanding the limitations of statistical methods and being able to explain the practical implications of statistical findings.
5. Applied statistics: The fifth objective is to develop the ability to apply statistical concepts and methods to real-world problems in fields such as business, health, social sciences, engineering, and natural sciences. This includes designing studies, collecting and analyzing data, and making informed decisions based on statistical evidence.

	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	1. Identify and describe the basic concepts of probability and statistics, including probability distributions, sampling distributions, hypothesis testing, and confidence intervals.
2. Collect, analyze, and interpret data using appropriate statistical methods, including measures of central tendency and variability, regression analysis, correlation analysis, and analysis of variance (ANOVA).
3. Apply probability concepts to solve real-world problems, such as calculating probabilities, estimating unknown parameters, and making predictions based on probability models.
4. Understand the limitations of statistical methods and be able to interpret statistical results correctly, including understanding the difference between correlation and causation and the role of random variation.
5. Communicate statistical information effectively to a variety of audiences, such as creating graphs and charts to display data, writing reports, and making presentations.
6. Apply statistical concepts and methods to solve problems in a variety of fields, such as business, health, social sciences, engineering, and natural sciences.
7. Understand ethical considerations in the use of statistical methods, including issues related to data privacy, confidentiality, and informed consent.
8. Continue to learn and stay current in the rapidly changing field of statistics and probability, including learning new techniques and best practices in data analysis, modeling, and visualization

	Indicative Contents
المحتويات الإرشادية
	1. Introduction to probability and statistics[7 hrs]
- Basic concepts of probability: sample space, events, probability laws, independent and dependent events, conditional probability
- Common probability distributions: discrete and continuous distributions, normal distribution, binomial distribution, Poisson distribution, exponential distribution
- Measures of central tendency and variability: mean, median, mode, variance, standard deviation
2. Sampling and estimation[8 hrs]
- Random sampling and sampling distributions
- Confidence intervals: construction and interpretation
- Hypothesis testing: null and alternative hypotheses, type I and II errors, p-values, one-sample t tests, two-independent samples t tests, paired t tests
3. Regression and correlation analysis[5 hrs]
- Simple linear regression: estimation of regression line, inference about the slope and intercept, prediction of new observations
- Correlation analysis: Pearson correlation coefficient, interpretation of correlation and causation, coefficient of determination
4. Analysis of variance (ANOVA)[9 hrs]
- One-way ANOVA: sources of variation, F-test, post-hoc tests
- Two-way ANOVA: model specification, interaction, main effects
5. Probability models[6 hrs]
- Discrete probability models: Poisson process, random walks, Markov chains
- Continuous probability models: Brownian motion, geometric Brownian motion
6. Bayesian statistics[9 hrs]
- Bayes' theorem and its applications: updating probabilities with new data, prior and posterior probabilities
- Bayesian inference: Bayesian estimation and hypothesis testing
7. Applications in various fields[9hrs]
- Business: decision analysis, forecasting, quality control
- Health: clinical trials, epidemiology, biostatistics
- Social sciences: survey research, experimental design, observational studies
- Engineering: reliability analysis, optimization, quality control
- Natural sciences: experimental design, data analysis, modeling
8. Ethics and communication[ 9hrs]
- Ethical considerations in data collection and analysis
- Effective communication of statistical results: visual displays of data, reporting results in scientific journals, communicating with non-experts



	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
	1. Active learning: Statistics and probabilities can be challenging for students, so active learning techniques should be used to keep them engaged. This can be done by using problem-based learning, case studies, group work, role playing games, simulations, and other hands-on activities.
2. Visual aids: Students are often more receptive to visual aids like graphs, charts, and tables when learning statistics and probabilities as it helps them to better understand data and concepts. Information should be communicated in a way that is clear and easy to understand.
3. Real-world connections: Statistics and probabilities should be presented with examples and applications that are relevant to the students' lives. This helps make the concepts more meaningful and easier to grasp.
4. Technology: The use of technology can facilitate learning and understanding of statistics and probabilities and reduce the time taken for manual calculations. Students should be introduced to statistical software and calculators like Excel, SPSS, and R, which make it easier to analyze data and carry out statistical tests.
5. Step-by-step approach: Statistics and probabilities are often complex and interrelated, so the learning process should be incremental and structured. Students should be introduced to concepts in a logical order, and each topic should be built upon the previous one.
6. Formative assessment: Teachers should provide frequent formative assessments to help students monitor their progress. Feedback should also be given in such a way that it supports the growth mindset.
7. Collaboration: Students should be encouraged to work together and engage in discussions. This helps in resolving any misconceptions the students have and also makes learning fun. 
8. Metacognitive strategies: These include teaching students how to plan, monitor, and evaluate their learning. Students should be taught strategies such as note-taking, self-testing, and reviewing, which can improve their skills in understanding statistics and probabilities.



	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
	4

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	62
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	4

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	125




	Module Evaluation
تقييم المادة الدراسية

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

	Formative assessment
	Quizzes
	3
	30% (30)
	5 and 10
	[bookmark: _GoBack]LO #1, #2.,  #3 ,#4 ,and #6, #7

	
	Assignments
	2
	10% (10)
	2 and 12
	LO #3, #4 and #5, #6

	
	Projects / Lab.
	
	
	
	

	
	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 Statistics

	Week 2
	Data Presentation and Visualization

	Week 3
	Measures of Central Tendency

	Week 4
	Measures of Dispersion

	Week 5
	Probability Concepts

	Week 6
	Probability Distributions

	Week 7
	Sampling Distribution and Central Limit Theorem

	Week 8
	Estimation

	Week 9
	Hypothesis Testing

	Week 10
	Chi-Square Test of Independence

	Week 11
	Regression and Correlation

	Week 12
	Analysis of Variance (ANOVA)

	Week 13
	Non-parametric Methods

	Week 14
	Time-Series Analysis

	Week 15
	Project and Review

	Week 16
	Preparatory week before the final Exam



	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر

	Week
	Material Covered

	Week 1
	

	Week 2
	

	Week 3
	

	Week 4
	

	Week 5
	

	Week 6
	

	Week 7
	



	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	1. "Probability and Statistics for Engineering and the Sciences" by Jay L. Devore
2. "Applied Statistics and Probability for Engineers" by Douglas C. Montgomery and George C. Runger
	NO

	Recommended Texts
	4. "Introductory Statistics" by Prem S. Mann
5. "Statistics for Engineering and the Sciences" by William M. Mendenhall, Terry L. Sincich, and Robert H. Beaver
	No

	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.



3

