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المتطلبات الأكاديمية للمقرر الدراسي

1. معلومات عامــــــــــــــــة: General information 


	1
	اسم المقرر الدراسي
	Bio-statistics 

	2
	رمز المقرر
	Gen 111

	3
	منسق المقرر
	

	4
	القسم / الشعبة التي تقدم البرنامج
	Medical laboratories

	5
	الأقسام العلمية ذات العلاقة بالبرنامج
	-

	6
	الساعات/الوحدات الدراسية للمقرر
	2/2/week

	7
	اللغة المستخدمة في العملية التعليمية
	English

	8
	السنة الدراسية/ الفصل الدراسي
	First Semester

	9
	تاريخ وجهة اعتماد المقرر
	DD/MM/YYYY



1.1 عدد الساعات الأسبوعية:
2

محاضرات       معامل                    تدريب  	          المجموع	     2
2

1.2 نوع المقرر
	 عام
	
	تخصصي
	
	اختياري
	
	داعم
	



 2. Course Objectives
Upon completion of this course, students will be able to:
1. Explain the fundamental principles and importance of biostatistics in medical laboratory sciences and public health.
2. Organize, summarize, and present medical and laboratory data using appropriate descriptive statistical methods and graphical tools.
3. Calculate and interpret basic measures of central tendency, dispersion, and probability relevant to laboratory values and health data.
4. Apply foundational concepts of probability and statistical inference to interpret laboratory test results and research findings.
5. Utilize statistical software (e.g., SPSS/Excel) for basic data entry, analysis, and graphical presentation.
6. Critically evaluate the use of basic statistics in published medical and laboratory science literature.

  3. Intended Learning Outcomes (ILOs)
A. Knowledge and Understanding
	Code
	Outcome

	A.1
	Define key biostatistical terms: population, sample, variable, data types (nominal, ordinal, interval, ratio).

	A.2
	Explain the purpose and application of descriptive vs. inferential statistics in medical research.

	A.3
	Describe the principles of probability and its role in diagnostic testing (sensitivity, specificity).

	A.4
	Outline methods for data collection, presentation (tables, graphs), and measures of data quality.

	A.5
	Recall the theoretical basis for common probability distributions (Normal, Binomial).


B. Mental Skills
	Code
	Outcome

	B.1
	Select appropriate graphical and numerical methods to summarize different types of laboratory data.

	B.2
	Calculate and interpret measures of central tendency (mean, median, mode) and dispersion (SD, variance, range).

	B.3
	Apply basic probability rules to solve problems related to health events and diagnostic test outcomes.

	B.4
	Analyze the shape of a data distribution and understand the properties of the Normal distribution.

	B.5
	Interpret confidence intervals for a population mean and understand the concept of statistical significance.


C. Practical and Professional Skills
	Code
	Outcome

	C.1
	Construct frequency distribution tables and appropriate graphs (histograms, bar charts, box plots) using software.

	C.2
	Perform basic statistical calculations (mean, SD, proportions) using both manual methods and software.

	C.3
	Input, manage, and clean a simple dataset in statistical software (e.g., SPSS or Excel).

	C.4
	Generate and interpret standard graphical outputs from statistical software.

	C.5
	Present statistical findings in a clear, written format suitable for a laboratory report.


D. General and Transferable Skills
	Code
	Outcome

	D.1
	Communicate statistical concepts and findings effectively to peers and instructors.

	D.2
	Collaborate in small groups to solve statistical problems and analyze case study data.

	D.3
	Utilize statistical software help menus and online resources to solve analysis problems.

	D.4
	Apply critical thinking to assess the appropriateness of statistical methods used in health science contexts.

	D.5
	Demonstrate integrity and accuracy in data handling, analysis, and reporting.


4. Course Contents (Weekly Schedule - 16 Weeks)
	Week
	Theory Topics (3 hours/week)
	Practical / Tutorial (1 hour/week)
	Total Weekly Hours

	1
	Introduction: Role of Stats in Medical Labs. Types of Data. Variables.
	Tut 1: Software Intro (Excel/SPSS). Data Entry Practice.
	4

	2
	Data Presentation I: Frequency Tables. Categorical Data Graphs (Bar, Pie).
	Tut 2: Creating Tables & Graphs from Lab Data (Categorical).
	4

	3
	Data Presentation II: Quantitative Data Graphs (Histogram, Frequency Polygon, Stem & Leaf).
	Tut 3: Creating Histograms & Stem-Plots.
	4

	4
	Measures of Central Tendency: Mean, Median, Mode.
	Tut 4: Calculating Mean, Median, Mode Manually & with Software.
	4

	5
	Measures of Dispersion: Range, Variance, Standard Deviation, IQR.
	Tut 5: Calculating SD & Variance. Interpreting Spread.
	4

	6
	Introduction to Probability: Basic Rules, Diagnostic Tests (Sens., Spec., PPV, NPV).
	Tut 6: Probability Calculations in Screening & Diagnosis.
	4

	7
	Probability Distributions I: Binomial Distribution.
	Tut 7: Applying the Binomial Distribution to Clinical Scenarios.
	4

	8
	Midterm Exam (Theory + Practical)
	
	-

	9
	Probability Distributions II: Normal Distribution & Z-scores.
	Tut 8: Calculating & Interpreting Z-scores. Using Standard Normal Table.
	4

	10
	Sampling & Introduction to Inference: Sampling Methods. Sampling Distribution of the Mean.
	Tut 9: Simulating Sampling Distributions using Software.
	4

	11
	Estimation I: Point Estimation & Introduction to Confidence Intervals.
	Tut 10: Calculating CI for a Mean (σ known).
	4

	12
	Estimation II: Confidence Interval for a Mean (σ unknown) & for a Proportion.
	Tut 11: Calculating CI using t-distribution. Software Practice.
	4

	13
	Correlation & Regression (Intro): Scatterplots, Pearson’s r, Simple Linear Regression Concept.
	Tut 12: Creating Scatterplots. Calculating Correlation Coefficient.
	4

	14
	Vital Statistics & Health Indicators: Rates, Ratios, Proportions in Public Health.
	Tut 13: Calculating Morbidity & Mortality Rates (Incidence, Prevalence).
	4

	15
	Critical Appraisal & Review: Reading a Medical Paper with Basic Statistics. Course Review.
	Tut 14: Group Activity: Appraising Stats in an Abstract. Final Project Workshop.
	4

	16
	Final Examinations
	
	-

	Total Hours
	48 Theory Hours
	16 Practical/Tutorial Hours
	64 Hours


5. Teaching and Learning Methods
· Interactive Lectures: Using real medical and laboratory datasets for examples and problem-solving.
· Guided Tutorials: Hands-on computer lab sessions for software practice and manual calculations.
· Problem-Based Learning (PBL): Analyzing case studies from laboratory and public health contexts.
· Collaborative Learning: Small group work on data analysis projects and statistical problems.
· Flipped Classroom Elements: Students review core concepts via short videos before applied tutorial sessions.
· Demonstrations: Step-by-step software demonstrations for data analysis and graphing.
· E-Learning Resources: Online statistical applets, software simulation tools, and practice quizzes.

6. Assessment Methods
	Assessment Method
	Date of Assessment
	Weight

	Quizzes & Homework Assignments
	Throughout Semester
	20%

	Tutorial/Lab Participation & Reports
	Throughout Semester
	20%

	Midterm Exam (Theory + Practical)
	Mid-Semester
	25%

	Final Data Analysis Project
	Week 15
	15%

	Final Exam (Theory + Practical)
	End of Semester
	20%

	Total
	
	100%


7. References and Periodicals
	Type
	Title
	Author(s)
	Publisher
	Edition

	Core Textbook
	Basic & Clinical Biostatistics
	Beth Dawson, Robert G. Trapp
	McGraw-Hill / Lange
	3th

	Core Textbook
	Essentials of Biostatistics in Public Health
	Lisa M. Sullivan
	Jones & Bartlett
	2th

	Practical Guide
	SPSS Survival Manual
	Julie Pallant
	Open University Press
	2th

	Online
	Khan Academy: Statistics & Probability
	-
	khanacademy.org
	-



8. Facilities and Resources Required
· Lecture Hall: Equipped with multimedia projector and screen for software demonstrations.
· Computer Lab: One computer per student, installed with statistical software (SPSS, Minitab, or R Commander) and Microsoft Excel.
· Statistical Software Licenses: Site licenses for chosen software (e.g., SPSS).
· Audio-Visual Aids: Interactive whiteboard or tablet for live calculation demonstrations.
· Datasets: Curated real and simulated datasets relevant to laboratory values, disease prevalence, and test performance.
· Virtual Learning Environment (VLE): For distributing datasets, software guides, lecture notes, and assignment submissions.
· Basic Supplies: Scientific calculators, graph paper, textbooks, and reference handouts.

 
منسق المقرر...........................................     التوقيع .................................


 
 
منسق البرنامج..........................................    التوقيع ...................................


التاريخ....../......../........م
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